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Stepl  Choose  Your  Bands! 


_J  Single  Band:  2  Meters 

Today  s  most  pupulai  band,  the  best  place  for  new 
hams  to  meet  old  hands,  leant  good  operating 
procedure.  Very  friendly,  thousands  of  open 
repealers  Ea  antopitftfies  everywhere.  Great  for  on/ 
on-thc-road  help.  Crowded,  though,  especially  in 
cities,  Sin^le-bSind  mobile  is  easy  to  team  &  use, 
No-Code  friendly! 

_J  Multiple  Band: 
■  2  Meter  440MHz 

The  two  most  popular  FM  bands.  A  'natural J  mi\  of 
high  activity  &  special  group  channek  this  is 
becoming  the  amateur's  favorite  mobile  rig,  Instant 
control  o?  either  band,  and  you  can  !£t  up  your  station 
as  a  crossband  full-duple*  repeater.  Gateway  min 
advanced  operating  systems  unavailable  on  At 


Hi 


440  MHz 

Neu  mosi  popular  hand,  less  crowded  with  more 
high-tech*  smart7'  repealers  offering  autopatch. 
remote  bee.  tinkme.  digiraJ-voke  recording,  Some 
^  limited-access  tPL  I,  Allows  rrossband  repeating 
between  sirigleband  handheld*  &  dual  band  mobiles , 
440  gives  access  to  advanced  technical  info.  This  is 
where  the  pros  lianji  mitt  No-Code  friendly! 

j 

J  IMeter  220MHz 

For  the  unconventional,  this  combiner  the  most 
popular  &  the  least  crowded  bands.  Give*  access  to 

the  people  &  services  on  2M  plus  the  privacy  & 
open  space  of  220,  plus  the  advantages  of  telephone- 
like  duplexing.  Valuable  where  privacy  isacoqocm. 


J  220MHz 

FairK  quiet  less  crowded  than  440,  wiili  almost 
half  is  many  repeaters  and  die  same  hiffo-tech 
rancftons.  Pktit)  of  open  channels  for&erm  pn\ ale 
conversation,  breai  place  jo  meet  newcomers, 
youngsters  Ideal  for  ham  family,  since  all  classes 
have  voice  privileges  on  220.  No-Code  friendly! 


L2  GHz  j 

Radio's  new  frontier  for  ham  pioneers.  Shortci 
rhan2M  or  220,440  in  the  open  Nil  penetrates  bui 
even  elevators  &  underpound  garages.  Euell 
dries.  Crystal  clear  reception.  Signals  can  be  lie* 
for  distance,  Number  of  repealers  increasing 
than  any  other  band. 


j 


2M-440MHZ.  l.KJHz 


If  you  live  and  breathe  radio,  ihese  are  the  bands  for 
you!  They  give  you  the  activity,  the  expandability 
and  trie  novelty,"  Paniiiularly  useful  for  advanced 

hams  who  wo  A  in  ihe  city  and  live  in  the  suburbs. 


JJi  MultiBand 

WiJcM  selection  of  all:  start  with  2M/44Q.  Add 
No-Code  Sky  wave  pri  vilest.   Add  10M  for 
and  Tech- Plus  privileges.  Add  1 ,2GHz  for  the  t 

If  you're  a  shortwave  buff,  add  scanning  and 
Additional  capacity  sold  as  add-on  modules, 
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Step  2  Choose  Your  Radio! 


IC-28H  2  Meters 


Ideal  starter  rig,  45-W  single  band,  21  mem- 
ories, LCD  display.  Receives  NOAA/WX 

IC-449H  440MHz 


35 W  UHF  transceiver,  20  memories, 
scanning,  optional  autodial. 

IC-3230A/H  2  Meter/440  MHz 


i^^H 


One  touch  control  color-coded  controls. 
25/45 W  output  simultaneous  reception, 
crossbund  repeat,  15  memories/band. 

IC-901  Modular  MultiBand 


Worlds  onJv  6-baiMi  mobile  amateur  radio,  2M/440MHz 
standard  Optional  220 MHz.  1.2GHz.  10M  6M.  2M-SSB, 
or  wideband  receiver. 


1C-228H  2  Meters 


IC-229H  2  Meters 


n^^Hom 


am 


1 


Same  as  IC-28,  w/  color  display,  more 
skip  &  scan  features  &  priority  watch. 

IC-38A  220MHz 


Even  more  features  -  automatic  dialing. 
SOW  power*  ukracoznpact  case. 

IC-1201  1.2  GHz 


Same  as  IC-28H,  with  220's  privacy,  25W 
4  21  memory  channels- 

IC-2410A/H  2  Meter/440MHz 


A  natural  for  the  city.  Penetrates  structures. 
WW  output,  20  memories  &  priority  watch. 

IC-2330A/H  2  Meter/220  Ml 

l 


Same  functions  as  lC-3230,  plus  Para  Watch 
for  receiving  2  signals  on  same  band 
simultaneously. 


Mom  popular  &  least  tiM?d  bands  combined 
One-touch  control.  36  merrwries/hand, 
variable  power  output,  hi-res  display. 
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Step3  Choose  ICOM! 

fe 1-206450-6088 

ICOM  America  Inc .  2380  116tt>AveriE.,  Befevu&.WA^OM 

^sta«ipec*^««ii£#cf1t)ty>artge'ii*^^  At  COM  mdas  s^kAcit^v 


iCL£  179  ON  RfcADEP  SERVICE  CARD 


Experience  the  Qu< 


INTERNATIONAL  INC 


Auta  Trigger  S  Hold 

now,  for  the  first  time,  available  on 
inexpensive,  portable  counters  with 
our  new  ATH™ Series,  This  feature  is 
the  most  significant  improvement  ever 
made  to  the  pocket  sized  counters! 
It  allows  "Hands  Free"  operation  to 
automatically  read  &  hold  a  signal  as 
quick  as  80  ms  or  8%  of  a  second. 

Our  ATH  ™ circuitry  rs  super  fast 

because  it  does  not  require  the  time 
for  multiple  readings,  like  digital 
filtering  techniques. 

The  ONESHOTATH™  feature  is 

standard  on  the  ATH  SO  Using 
controls  and  indicators  on  top  of  the 
unit,  it  will  hold  the  first  reading  until 
manually  reset.  (The  ONE-SHOT 
feature  is  a  $40  option  on  the  ATH -75.) 


Say  goodbye  to 
random  counting  & 
false  readings  with 
the  ATH™  T 


ATH™ Series  features  include: 

•  Easy  to  use  -  simple  controls 

•  Ultra  fast  response  time  - 
800%  faster 

•Extra  bright  LED  digits 

•  3-5  hour  battery  operation 

•  Automatic  clean  dropout 

•  Maximized  sensitivity,  <1  mv  typical 

•  4  GHZ  signal  strength  Bar  Graph 

•  2  ranges  -  6  fast  gate  times 

•  9-1 2V  auto-polarity  power  jack 
i™ aluminum  cabinet 


New 

ATH 


TM 


ALL  Mi 
MADE  IN  U.S. A 


NEW 
WARRANTY 

5  years  all  parts 
1  year  labor 

ALL  MODELS 


All  models: 
4"  M  x  3.5 "  W  x  T*  D 


ALL 

FREQUENCY 
COUNTERS 

PRICED  WITH 
NI-CADs  & 

AC  ADAPTOR 


actory  uir 
Order  Lines 

SAME  DAY  SHIPMENT 


I  nf  o  r  in  a  tio  n 


80 


■ 


FAX  305-561-9133 


HSSTERtUATl&MAL  tfUC, 


In  Slock.. .Same  Day  Shipment 


Frequency  Counters 
1350 


SPECIAL 


239  38tf 
169  5?0" 

249  ges' 


1-1300  MHZ  ^ 

3  gate  times,  quaityS  economy  119^]£3. 

3500  1QHZ-3500MHZ 

Extremely  wicto  frequency  range 

(not  shown)  1-1500  MHZ 
Ultra  high  sensitwity  Bar  Graph 

1^200  MHZ 

Ukra  high  sensibvtiy.  Bar  Graph 

N e w  A  TM™  Series  _, 

ATH-15        1-1500  MHZ  ATH  199  335. 

ATH30         1-2800  MHZ.  ATH.  ONE  SHOT  359  59S" 
HST15        HIGH  STAB  TO©  fact.  inst.  option.         . 

0-2  PPM  accuracy  1 00  JJ0^ 

Accessaries 

Case  for  all  models  12. 

Tetescope  BMC  antenna  12. 

Tetescope  elbow  antenna  1 6, 

1 50  MHZ  rubber  duck  1 6 . 

27-50  MHZ  rubber  duck  28. 

8QQ  MHZ  rubber  duck  29. 

M-207-IC  Interlace  cable  for  MFJ-2G7  10. 

P-tfO        200  MHZ,  1x.  10k  probe  39. 

LP-32         Lu-Pass,  audio  usage  probe  25. 

DC1Q        Direct.  50  OHM  probe  20. 


D 
E 


CG-9Q 
TA-30 

TA9Q-L 
RD-150 
RD-2750 
RMOO 


Terms;  Shtppm^tiandting  charges  U.S.  &  Canada  5%  (S5  mm.,  S10  max)  Others  add  15%*  FL  residents  add  5%  tax. 


398  NE  38th  SL.  Ft.  Lauderdale.  FL  33334      COD  fee  S5.  VISA,  MC,  Discover  accepted.  Prices  &  specifications  subject  to  change  without  notice  or  obligation 


CIRCLE  247  OH  READER  SERVICE  CARD 


THREE  NEW  MODELS  STARTING  AT  $  1295. 

800  MHZ  SPECTRUM  ANALYZER 

ALL  NEW  Opt.6  10  DIGIT  CENTER  FREQUENCY  DISPLAY  AND  FREQ.  COUNTER 


s?w 


SPECTRUM    AKALVZEfl 


•ftUKEMTS    MODEL 


MADE  IN  THE 
USA 


$1295.00 

MODEL  SA600A 
2  MHZ  TO  600  MHZ 

$  1 595 .00 

MODEL  SA10O0A 
2  MHZ  TO  1 000  MHZ 

$1895*00 

MODEL  SA1GO0A 

2  MHZ  TO  1 800  MHZ 

ONE  FULL  YEAR 
WARRANTY 

LCD  CENTER  FREQUENCT 
OPTIONAL 
SEE  Opt.6  BELOW 


•TWO-WAY  RADIO  SERVICE 

'TUNE  CAVATLES,  FILTERS,  DUPLEXERS 

•CATV,  MATY,  SATELUTE    SERVICE 


•EMI  RFt  TESTING  *CHECK  SECURITY   TRANS.  AND  RECIEVERS 

•TV-RADIO  BROADCAST  MAINTANCE  *  EVALUATE  ALL  RF  BASED  SYSTEMS 

♦CHECK  RF  CABLES,  RF  AMPS  &   RF  SYSTEMS     *  MARINE,  AIRCRACT,  HAM  RADIO   SERVLC 


. 


THE  ULTIMATE  LOW  COST!  SPECTRUM  ANALYZER: 
Thflts  a  bold  BtatenreTfl  bul  ihe  ITC  SA  Series 
Spectrum  Analyzers  arc  the  best  performance  to  price 
ratio  Analyzers  on  the  market  today*   You  will  have 
to  spend  over  $10,000,00  to  find  an  Analyzer  with 
the  same  total  ftcxability  ease  of  operation  and 
eleclrical  performance  of  the  ITC  mokel  SA600A, 
SA1000A  &the  all  New  SA1800A  Analyzers 


TOTAL  FLEXABUJTY: 

We  do  not  preset  ihe  Resolution  B.W,  and  frequency 
span  width  (dispersion),  like  all  the  other  low  cost 
Analyzers  listed  below.  The  FTC  SA  Series 
Analyzers  give  you  full  control  over  the  Res.  Band 
Width  &  Freq.  Span  width  combinations.    You  can 
control  the  Vertical  position  the  Baseline  clipper  and 
Sweep  Speed,  we  also  provide  a  fully  adjustable  Video 


Filler.  You  tee  it  ITC  we  know  our  equipment  will  be  uacd  to 
service  and  test  all  rypes  of  RF  based  sytems,  not  just 
Cable  and  Satellite  TV  systems,  like  the  other  low  cost 
units  listed  below.   By  the  way  maybe  we  shouldn't 
call  those  other  units  low  cost  at  $2900.00  TO 
$3500-00.    Maybe  only  the  ITC  SA  Series  Spectrum 
Analyzers  qualify  for  the  low  cost  classification-  Well 
we  will  just  let  you  decide  for  your  self. 


COMPARE  &  SAVE;  ITC -TOTAL  FLEX  ABILITY*  PERFORMANCE  &  QUALITY 


fc 


mm. 

NAME 


MODEL     SUGGESTED 

PRICE 


FREQUENCY 
RAN0E 


ON 

SCREEN 

DYNAMIC 

RANGE 


SENSttlVY 


FREQUENCY 

DISPLAY 
RESOLUTION 


FRONT  PANEL  CONTROLS 


FINE 

FREQ 

TUNE 


BASE- 
LINE 
CLIPPER 


VERT. 

HORZ. 
CONTS. 


SWEEP 

SPEED 

CONT. 


MAX.  FREQ 

SPAN 

AT  1 QHKZ 

RES,  B.W. 


ITC 

ITC 

■ME 

PROTECK 


SA600 
SA1000 

SA1800 

2610 
P-7302 


AVCOM       PS65A 


$1295.00 

$1595.00 

$1895.00 

$2895*00 
$3300*00 
$2895.00 


1  -  600MHI 
1  -  1 0OOMHZ 
1  *  1 80GMHZ 

T  -  10OOMHZ 

1  -  lOOOMHZ 

2  -  lOOOMHZ 


80dB 
BOdB 
BOdB 

70dE 

70dB 
OOoB 


-llOdBm 

-llOdBm 

-1 1  OdBm 

*92dBm 
-92dBm 
-95dBm 


1 


10HZ* 

10HZ* 

10HZ* 

JMHZ 

IMHZ 

IOOKHZ 


YES 


YES 

NO 
NO 
YES 


YES 

YIS 

YES 

NO 
NO 

NO 


YES 
YIS 

YES 

NO 
NO 

YES 


YES 


500MHZ 


500MHZ 


.. 


YES 

NO 
NO 
YiS 


500MHZ* 

2MHZ 
2MHZ 

2MHZ 


Nofc  *  *dd  OpL   6  for  caatt  frequency  digit*]  fetdouL   Opt.6   a  iH  «o  ■  10  digil  tSOOMHZ  ftrad  ilm  Freqimzv  Camfcr  vriib    I  MV  icraih-tfj-.    Not:  -"  ft*  +7-  5KHZ  Ntrcow  Box!  Fiter  vH  0$)CJ  ,♦«  All 
hfanratioci  fra-  Giber  manufactures    tmw  been  taJtod  form  currrmi  rranufrcturea  addi  tnd  spec,  aheets,    ITC  doe*  Dot  t*&B  rttfpo€Bibilii>   for  dry  incorrect  mformaikra  dpt  may  appear  <■*  other  manufiwiiiref  data  ahec&* 

Opt.l    50  MHZ  MARKER  GENERATOR   CALL  FOR  INTRODUCTORY  OFFER  $200.00    VALUE  LIST  NET 

Opt.3  +\-  5KHZ  NARROW  BAND  FILTER   EXTENDS  LOW  FREQ.  RANGE  TO  2 00k HZ  ALL  MODELS.  $450,00  $300.00 

Opt.3    lOOOMHZ  BUILT-IN  TRACKING  GENERATOR  60dB  DYNAMIC  RANGE  OUTPUT.  $350.00  $250.00 

Opt.6    CENTER  FREQUENCY  DISPLAYS  800MHZ  FULL   FUNCTION  10  DIGIT  FREQUENCY  COUNTER,  $400.00  $275.00 

TO  ORDER  or  FOR  INFORMATION  &  A  SPECIAL  INTRODUCTORY  OFFER  CALL  8Q0-232-35i 

ALL  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION.  MIC,  VISA,  AE,  DISCOVER,  CHECK  ,  MONEY  ORDER  OK, 

PRICES  FOB  NEWPORT  BEACH  (USA).  CA.  RESIDENTS  PLEASE  ADD  SALES  TAX  .  DEALER  INQUIRES  WELCOME, 

Distributed  By  Navtec  1303  Avocada  Ave,,  Suite  193  Newport  Beach,  CA  92660  714-552-1469  FAX  714-721-808! 
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It's  like  being  there— rtghi 
here  in  our  offices!  How7 
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FEEDBACK  card  on  page 
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eacb  article  and  column 
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you  like  best  And  then  we 
will  draw  one  Feedback 
card  each  mouth  for  a  free 
subscription  to  EH. 
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Number  1  on  your  Feedback  card 

Never  sa  y  die 

1           V- 

fiftl 

... 

Wayne  Green  W2NSD/1    1 

Eureka!  IVe  Got  It! 

Unless  your  short-term  memory 
system  has  been  shon -circuited  by 
Alzheimer  s,  you  should  recall  my 
grousing  about  the  road  blocks  our 
stupid  simplex  communications  sys- 
tem presents  to  those  few  of  us  inter- 
ested  in  even  attempting  to  iaik  about 
mom  than  the  weather  or  an  endless 
recitation  of  our  rig  mode)  and  serial 
number. 

Simplex  . . .  where  we  have  lo  talk 
one  at  a  time.  Where  the  other  chap 
prattles  on  endlessry,  repeating  every- 
thing three  times  ,  .  .  only  "everything" 
turns  out  to  be  more  like  nothing  And 
where  there  s  no  way  lo  break  in  and 
tell  him  'enough  already/  Or  even  in* 
lerjecl  an  "uh-huh"  now  and  then.  Well, 
wed  sure  save  a  bundle  on  telephone 
calls  if  they  worked  that  way. 

Duplex  . . .  where  a  person  can  en- 
ter into  an  actual  conversation.  Its  no 
wonder  we  hams  tend  to  talk  about 
nothing  over  the  air.  We  start  oul  in  lile 
learning  to  talk  using  two-way  Instanta- 
neous communications.  We  even  have 
the  advantage  of  being  able  to  see  the 
other  person ,  which  makes  the  use  ot 
hand  gestures  and  body  language  en- 
ter Into  the  communication  process. 

There  was  an  entertaining  squib  on 
one  ot  the  recent  TV  magazine  shows 
showing  people  animatedly  talking  on 
telephones  in  street  phone  booths. 
There  was  a  great  waving  of  hands 
and  even  anus  as  they  talked. 

Well,  it  s  going  to  be  awhile  before 
we're  able  to  organize  duplex  ham  TV. 
bandwidth  limitations  being  what  they 
are,  but  I've  thought  ot  a  way  we  can 
quickly  get  going  with  duplex  contacts 
on  our  HF  bands.  Imagine  being  able 
to  hold  an  actual  conversation  with  a 
DX  operator  on  1 5  or  20m! 

It  s  those  confounded  showers  thai 
do  I  to  me.  As  I  say.  I  ve  been  grous- 
ing about  this  situation,  asking  you  for 
a  solution.  So.  there  I  was  in  Dayton, 
on  the  morning  ot  the  opening  o(  the 
Hamvention.  taking  a  shower.  Bam!  It 
hit  met  Ot  course,  the  answer  is  sim- 
pto 

Most  of  my  realty  ingenious  ideas 
come  to  me  in  the  shower.  My  employ- 
ees cringe  when  I  come  in  to  work  and 
say.  *Hey.  while  J  was  taking  a  shower 
this  morning  ,  ,  ,  '  They  know  this 
probably  means  we  re  about  to  start  a 
new  business  Eyes  roll  A  lot  ot  other 
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people  have  written  about  the  same 
phenomenon.  It  apparently  has  some- 
thing to  do  with  negative  ions.  They 
have  a  positive  effect.  I've  thought 
about  putting  in  a  negative  ion  genera- 
tor, but  one  shower  a  day  is  all  my  em- 
ployees can  handle. 

The  problem  we  need  to  solve  with 
simplex  operation  is  the  blocking  of 
our  receivers  by  our  transminer  No, 
we  dont  have  to  design  new  receivers 
which  can  unblock  in  a  microsecond, 
we  can  do  just  fine  with  the  receivers 
we  re  using  right  now.  And  no,  I'm  not 
talking  about  transmitting  on  one  end 
ol  the  band  and  listening  on  the  other. 
For  most  of  us  that  would  strll  zap  our 
receivers.  Crossband?  Well,  almost. 
Now,  if  you'll  stop  trying  to  second- 
guess  me  and  let  me  explain  . . . 

One  easy  way  to  be  able  to  listen 
on  your  own  frequency  while  you're 
transmitting  is  to  separate  your  trans- 
mitter and  receiver  by  a  mile  or  two. 
Did  that  light  up  anything  for  you,  or  do 
I  have  to  go  into  the  detail?  Lets  pre- 
tend that  you  have  a  ham  friend  a  cou- 
ple mites  away.  If  could  happen.  And 
let's  just  imagine  that  you  might  be 
able  to  work  out  a  deal  with  him  so 
that  the  two  of  you  could  operate  at 
different  times  and  use  each  other's 
rigs.  All  you  need  is  either  a  telephone 
link,  which  isn't  expensive,  or  a  UHF 
link,  which  also  isn't  expensive.  My 
choice  would  be  10  GHz  (or  the  link. 
We've  got  500  megahertz  up  there  sit- 
ting totally  unused  . , .  a  sure  recipe  for 
Its  loss,  if  the  FCC  ever  gets  short  of 
frequencies 

10  GHz  transmitters  am  a  cinch  to 
make  And  ail  it  takes  is  about  a  tenth 
watt  to  work  anywhere  you  can  see.  A 
few  years  back  WA1KPS  knocked  to- 
gether a  pair  of  10  GHz  transceivers  in 
boxes  about  half  the  size  of  a  halt -gal- 
lon milk  carton.  The  antenna  was  a 
small  horn  coming  out  one  skfe  Wrth 
these  we  racked  up  a  seven-state  con- 
tact record,  I  worked  him  in  seven  dif- 
ferent states  and  Chuck  worked  Mew 
Hampshire  seven  times. 

With  a  radio  or  telephone  link  we 
can  "ventriloquize  our  voices  by  a 
mile  or  five  and  thus  be  able  to  listen 
on  our  own  frequency  while  we  taftt.  Or 
any  other  frequency,  if  we  want  to 
work  split-channel,  Of  course,  if  you 
both  want  to  operate  at  the  same  time 
then  you  II  have  to  go  back  to  simplex 
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until  the  urge  passes  II  bet  thai  once 
you  get  used  to  duplex,  going  back  to 
simplex  will  be  worse  than  watching 
TV  on  a  small  black  and  whle  set  with 
a  rabbrt  ear  antenna. 

Yes.  1  know  .  ,  .  both  ends  of  any 
contacts  will  have  to  be  set  up  wrth  re- 
mole  transmitting  lo  make  this  work. 
So,  we  ■  have  to  start  setting  up  some 
special  frequencies  lor  duplex  pio- 
neers to  meet.  I'm  open  tor  sugges- 
tions. 14.313?  Sure,  why  not.  No  one 
is  using  lhai  frequency  right  now.  Its 
about  lime  we  put  it  to  constructive 
use.  We  could  Start  in  the  14.300- 
14n320  kHz  pari  of  the  band  and  grad- 
ually expand.  When  SSB  first  got  go- 
ing It  was  started  at  the  top  end  ol  20m 
and  gradually  moved  on  down  the 
band,  squeezing  out  AM  until  it  was  all 
gone 

We're  already  seeing  some  sophis- 
ticated devices  lor  remotely  tuning  our 
transmitters  and  even  swinging  our 
beams.  If  we  can  get  duplex  into  ac- 
tion well  see  a  lot  more  ol  these  magi- 
cally appearing  in  our  ad  pages  as  en- 
trepreneurs get  into  the  business. 
Eventually  we'll  start  seeing  remote 
control  circuits  built  Into  our 
transceivers. 

You  say  this  must  be  illegal?  Go 
soak  your  head!  With  sideband  we 
have  no  carrier,  so  when  were  listen- 
ing we  re  not  transmitting.  This  is  per- 
fectly legal 

Please  let  me  know  when  you  get 
set  up  tor  duplex  so  I  can  pass  along 
(he  news  in  73,  thus  encouraging  oth- 
ers lo  get  oft  their  fat  butts  and  get  set 
up  so  they  can  talc  with  you. 

The  downside  ol  all  this  is  thai  after 
all  these  years  of  having  never  said 
anything  of  significance  during  a  con- 
tact, are  you  going  to  be  able  to  actual- 
ry  Talk  with  people?  Can  you  hack  that? 
This  may  take  some  getting  used  to. 

Remotely  controlling  the  rig  is  a 
snap.  Over  20  years  ago  I  hooked  up 
a  spare  Standard  Radio  2m  repealer 
lo  my  20m  rig  so  I  could  operate  it 
from  anywhere  In  town.  I  was  into 
morning  mountain  climbs  up  Pack 
Monadnock  mountain,  so  Id  take 
along  my  little  NT  and  talk  with  20m 
ops  all  around  !he  world  while  l  got  my 
dally  exercise,  ft  sure  took  the  bore- 
dom out  ol  the  walk.  Then  I  took  the 
repeater  over  and  set  it  up  in  Amman 
as  JY73  . . .  and  left  it  there,  along  with 


a  suitcase  full  of  HTs.  I  remember  say- 
ing good-bye  to  King  Hussein  via  the 
repeater  as  I  was  boarding  the  plane 
heading  for  Cairo  and  then  home. 

So,  once  freed  from  the  tyranny  Ol 
simplex,  what  are  you  going  to  talk 
about?  Your  rig?  The  weather?  Cock- 
tail party  chit-chat?  Can  you  stick  to 
something  you  actually  know  about  or 
are  you  going  to  get  off  rnto  deep  wa- 
ter with  things  where  you  have  to  sub- 
stitute intuition  and  belief  for  thought? 
There  s  a  lot  ol  that  going  around. 

The  Biggest  Change  Since 
Repeaters 

It  s  about  time  we  got  something 
new  going.  In  the  late  50s  we  got  go- 
ing with  sideband.  In  1969  we  started 
with  repealers,  which  by  1973  became 
the  largest  activity  in  the  hobby.  In  the 
1960s  we  got  interested  in  packet,  but 
this  hasn't  been  the  grabber  we  had 
with  sideband  and  repealers.  Perhaps 
in  the  90s  we  can  make  duplex  our 
new  pioneering  effort 

I  can  see  dubs  setting  up  HF  trans- 
mitters at  their  repeater  sites  so  club 
members  can  access  the  system  and 
take  advantage  ot  the  site  and  the  dis- 
tance from  their  home  operating  posi- 
tion, I  ve  got  a  great  hamshack  loca- 
tion in  Hancock  fNH),  complete  with  a 
tower  and  beam.  I'd  love  lo  get  It  set 
up  so  anyone  able  to  access  the 
W2NSD/1  repealer  could  use  this  as  a 
remote  transmitter.  I  even  have  a  re- 
peater all  set  up  we  could  use  for  the 
project-  With  some  of  today  s  rigs  we 
should  be  able  to  remotely  change 
bands,  tune  any  frequency,  and  swing 
the  beam.  We  might  even  figure  out 
how  to  allow  several  ops  to  use  It  si- 
multaneously so  three  or  four  could 
chat  with  South  Africa  just  like  they 
were  all  in  the  same  room. 

If  you  like  the  idea  and  try  It  out, 
this  is  an  Invitation  to  write  about  it,  I'd 
like  to  see  articles  on  control  systems 
and  reviews  of  any  applicable  com- 
merciai  products,  73  helped  sideband 
grow  in  the  60s.  It  helped  repeaters 
grow  in  the  70s,  We  even  helped 
packet  in  the  80s.  Can  we  do  it  again 
with  dupJex?  I  think  this  could  be  the 
greatest  thing  that  ever  happened  to 
amateur  radio. 

if  any  manufacturers  are  interested 
in  working  with  us  on  this  project  Id 
like  to  hear  from  them,  Once  we  have 
something  going  I II  be  devoting  a 
good  deal  of  space  in  73  to  I  he  project. 
This  wili  also  give  us  something  excit- 
ing to  tell  the  general  public  Yes  i  n 
be  doing  videos  and  getting  them  on 
TV  stations  wherever  possble. 

If  we  re  going  to  keep  our  bands 
we  ve  got  to  do  a  whole  tot  more  than 
we  ve  been  doing  to  hotd  our  franchise 
We  need  to  figure  out  how  to  attract 
youngsters  by  the  millions,  not  by  the 
dozens.  We  need  to  sell  amateur  radio 
and  school  radio  clubs  as  a  way  for 
America  to  build  the  high-tech  work 
force  il  musl  have  to  compete  in  the 
wonXJ  of  2000  and  2020,  The  last  thing 
we  need  is  some  2020  hindsight  telling 
us  what  we  should  have  done  in  the 
90s. 

Continued  on  page  86 
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Letters 


Number  2  on  your  Feedback  card 


From  the  Hamshack 


Greg  Smith  N8PPZ,  West  Gar- 
rotter! OH  Wayne,  thank  you  (or  get- 
ting me  up  ott  my  dutf  and  upgrading 
Thanks  to  you  I  linalfy  passed  the  5 
wpm  code  (est  after  taking  it  several 
times  and  failing  because  i  procrasti- 
nated and  did  not  realty  spend 
enough  lime  studying  lis  your  fault 
that  I  am  now  a  General,  that  I  just 
couldnt  stop,  and  I  blame  you.  sir  tor 
the  fact  thai  I  am  now  trying  to  pound 
the  Advanced  theory  into  my  head 
Before  I  insult  you  too  much,  I  just 
want  you  to  know  thai  I  now  see  a 
reason  to  go  on  and  get  my  Extra 
Class:  because  I  WANT  TO!  Maybe  t 
am  foolish  to  think  that  the  conversa- 
tions on  In©  lower  bands  are  more  in* 
teresting  than  they  are  on  10  meters 
and  VHF.  I  am  tired  of  an  endless 
string  of  signal  reports  and  2  meter 
drivel  I  guess  it  ts  too  much  to  hope 
for  (call  me  a  dreamer),  bul  II  proba- 
bly call  you  every  name  in  l  he  book  i 
I  find  out  ihat  all  other  hams  wan!  are 
signal  reports  and  QTR 

On  a  happier  note.  I  did  write  to 
you  before  and  what  you  wrote  back 
caused  me  to  do  the  above  and  more 
I  have  now  founded  the  Sinclair  Com- 
munity College  club,  and  it  is  going 
well.  1  got  a  promotion  at  work,  and  in 
addition  to  operating  a  three-camera 
robotic  studio  camera  system  I  am 
doing  news  writing  and  some  assign- 
ment desk  duties. 

Last  year  at  Dayton  I  talked  with 
you  and  mentioned  an  idea  about  a 
new  business.  I  guess  I  spoke  too 
loudly  because  somebody  else  used 
my  Idea  and  started  VIDEO  ELMER,  i 
lost  out,  dangnabit!  I  had  to  think  of 
something  else,  and  I  did.  J  sent  out 
on  the  national  ham  radio  echo  on 
Re  I  ay  net  a  series  of  essays  I  called 
"How  To  Fix  a  Nation/'  These  con- 
tained my  ideas  tor  fixing  our  miser- 
able schools  and  ending  the  problem 
of  teen  violence.  Unfortunately,  I 
found  out  just  how  much  other  people 
think  about  these  prob terns.  People 
are  too  status  quo  and  passive.  I 
guess  they  just  need  somebody  lo 
give  them  a  swift  kick  in  the  right  di- 
rection. 

Jeff  Carter  KK6RY,  Si  mi  Valley 

CA  I  agree  wholeheartedly  with  you 
concerning  the  public  school  situa- 
tion. I  might  also  add  that  I  agree  with 
your  attitude  concerning  the  ARRL.  I 
am  a  past  member  who  opted  not  to 
renew,  I  decided  to  do  this  tor  a  cou- 
ple erf  reasons:  one,  ihe  whole  no- 
code  fiasco;  and  two.  the  (act  that  I  do 
not  believe  we  are  being  represented 
in  the  most  efficient  way  in  Washing- 
ton. DC,  by  the  powers  that  be  ff  Ihe 
ARRL  is  supposed  to  be  our  "mouth- 
piece" in  FCC  affairs  and  al  the  other 
political  rot  that  goes  on  at  Capitol 
l-fil,  then  they  are  utter  J ai lures       .  N 
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we  are  to  save  frequencies  from  fur- 
ther degradation  to  commercial  inter- 
ests, we  must  put  the  technical  mind- 
ed nature  of  the  hobby  back  in  the 
forefront  and  stop  this  selling  out  to 
Ihe  big  gun"  commercial  interest 
groups  and  others  wrth  their  fingers  in 
Ihe  spectrum  pie.  Next  time  there  is 
an  earthquake.  Ire  or  flood  of  disas- 
trous proportions,  let  the  dummies 
call  UPS.  thea"  tow  truck  company,  or 
any  other  VHF  and  above  user  for 
help1 1  think  you  get  my  drift 

As  a  VE,  I  have  also  seen  the 
mess  with  the  licensing  system.  I 
have  turned  tn  my  badge,  cut  in  two. 
and  told  the  ARRL  to  stuff  I.  With  the 
no- code  situation  thus  promoted,  all 
we  have  accomplished  is  a  mass 
flooding  of  the  system  with  a  bunch  of 
handle -talkie -wielding  appliance  oper- 
ators, Sorry  Wayne,  I  don't  buy  it! 
This  strength  in  numbers  jazz  just 
doesn't  cut  it  for  me.  Yea.  I  know, 
technology  marches  on  and  all  that 
stun  .  but  l,  being  an  ex-USCG  ra- 
dio man  in  the  '70s,  well  realized  the 
value  ol  CW  for  daily  and  emergency 
communications.  J  don"!  like  the 
*s lighting"  I  see  of  this  mode  o*  com- 
munication. I  am  an  avid  QBP  nut 
and  also  a  member  of  the  Society  of 
Wireless  Pioneers  and  believe  In  the 
preservation  of  CW  and  older  radio 
history.  Let  the  no-coders  run  the  lo- 
cal bicycle  races  and  show  off  with 
their  $500  handie-talkies.  I'm  not  im- 
pressed. HI  stick  to  my  2  watt  CW 
rigs,  which  I  built  myself,  and  take 
pride  in  my  operating  practices.  To 
each  his  own,  they  say.  but  I  don't 
care  if  I  ever  get  on  an  FM  repeater 
again.  The  trashing  of  VHF/UHF  will 
end  up  ruining  It  for  us  all. 

Dan  R.  Cation  WB0SHN,  Savon- 
burg  KS  Wayne,  J  am  writing  jn  re- 
sponse to  two  letters  that  recently  ap- 
peared in  73  Magazine.  Both  men- 
tioned traffic  radar  and  the  allegations 
that  its  use  may  cause  cancer.  1 
would  like  to  take  exception  to  the 
first  letter  from  Mr.  Beegan  in  the 
February  1993  issue  and  to  your  per- 
sonal comment  that  appeared  follow- 
ing Mr  Mayer's  letter  in  the  April  1993 
issue  stating  Ihat *  _  .  .  there  is  plenty 
of  evidence  (facts)  that  prolonged  use 
can  cause  serious  problems  for  offi- 
cers .  .  "  I  would  aJso  like  lo  thank 
Mr  Mayer  for  his  comments. 

First  of  all,  to  set  the  records 
straight  concerning  the  lawsuits  men- 
tioned by  Mr.  Beegan.  out  ol  13  law- 
suits tiled  against  Kustom  Signals, 
nine  have  been  dismissed  for  various 
reasons  before  ever  even  getting  to 
court.  One  has  made  it  to  court  and 
I'm  sure  that  the  plain  lift  would  have 
liked  to  speak  to  you  before  going  to 
court  .  they  lost  ...  by  the  unani- 
mous verdict  ol  eight  jurors,  after 
about  three  hours  of  deliberation 
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Just  to  let  you  know  where  I'm 
coming  from,  I  am  not  a  self-pro- 
claimed microwave  expert  or  anything 
like  that  What  I  am  is  one  of  the 
proud  employees  of  Kustom  Signals, 
who  has  worked  for  them  for  over  18 
years.  No.  I  don't  work  on  the  radar 
products.  I  am  not  a  member  of  man- 
agement or  an  engineer.  1  am  current* 
ly  an  engineering  technician  and  have 
worked  as  a  technician  somewhere  in 
the  plant  tor  those  IB- plus  years.  You 
would  think  that  il  one  officer  using 
one  radar  a  tew  hours  a  day  could 
cause  cancer,  then  the  technicians 
who  tesi  these  radar  units  (currently 
around  25  units  a  day  nine  to  10 
hours  a  day,  lour  to  five  days  a  week) 
would  see  some  ill  effects.  I  personal- 
ly know  one  technia an  who  has  been 
doing  just  this  for  close  to  20 

years?  Kustom  is  very  proud  that  it 
has  many  king-term  employees  who, 
Uke  myself,  have  been  sitting  around 
In  this  steel  building  in  Chanute, 
Kansas,  for  10,  12.  15.  18.  and  even 
20  years  and  longer  with  these 
"KILLER"  microwaves  bouncing 
around  us  Guess  what?  There  hasnl 
been  one  case  of  cancer  or  any  other 
si  range  unexplained  illness  in  any  of 
Kustom  s  employees 

We  are  a  small,  privately -owned 
company  ol  a  fRtle  over  100  employ- 
ees. We  are  nor  some  corporate  gi- 
ant These  lawsuits  nearly  cost  us  ail 
our  jobs,  in  an  area  where  there  are 
very  lew  jobs  available.  They  did  cost 
some  ot  our  co-workers  their  jobs  (in 
a  layoff)  and  caused  the  company  to 
take  such  be  It-lightening  measures  as 
going  to  a  four-day  work  week  just  to 
keep  the  company  going  and  to  be 
able  lo  defend  ourselves  against 
these  allegations.  We  still  have  at 
least  two  more  Lawsuits  to  defend  our- 
selves against,  I  would  like  to  know 
where  these  'tacts"  that  you  speak  of 
are.  We  sure  haven't  seen  any  from 
any  reputable  sources  yet.  By  the 
way,  I  haven!  seen  any  melted  hood 
ornaments  or  dead  birds  from  our 
radar,  either  And,  as  one  of  our  co- 
workers who  recently  retired  (in  good 
health)  put  It:  Heli  No,  We  Don't  Glow! 

Thanks  to  Mr.  Mayer  for  his  realis- 
tic point  of  view, 

Dan — Thanks  for  your  tetter  .  .  .  t 
can  understand  your  concern. 

If  successful  lawsuits  were  a  mea- 
sure of  dangers,  that  would  be  posi- 
tive proof  that  cigarettes  pose  no  dan- 
ger to  hearth.  The  asbestos  industry 
fought  the  same  battle  tor  years  _ . 
successfully  Now  the  power  compa- 
nies are  a/so  lighting  the  same  batiie 
agamst  scientific  research. 

/  don 7  doubt  that  you  havenl  seen 
any  proof  But  then  l  doubt  that  you 
have  made  any  effort  to  took  Have 
you  accessed  the  7Z  BBS  yet  and 
gotten  a  download  ot  a  list  of  the  sch 
entinc  papers  in  this  field?  The  list  ts 
over  20  pages  long  and  growing  ev- 
ery week  I  just  got  in  a  new  stack  an 
inch  high  from  the  leading  re- 
searchers 

The  damage  these  fields  are  doing 
is  insidious.  There  are  a  few  exam* 


pies  of  the  extremes,  but  the  research 
scientists  are  just  beginning  to  under* 
stand  the  tower  level  effects .  How 
much  do  you  know  or  have  you  tried 
to  learn  about  how  the  cells  ot  your 
body  function  and  communicate?  And 
what  happens  to  you  when  this  com* 
munication  is  interfered  with  by  a  ra- 
dio or  magnetic  field? 

Have  you  seen  any  of  the  videos  of 
police  officers  who  have  gotten  re* 
peated  brain  tumors  right  m  the  area 
where  their  radar  antenna  has  been 
blasting  their  heads?  Now  we're  start- 
ing to  see  the  same  thing  happening 
with  ceHular  telephones  which  are  op- 
erated dose  to  the  head.  But  do  you 
realty  think  that  a  field  which  can  do 
that  to  heavy  users  isnt  doing  any* 
thing  at  ait  to  tighter  users? 

Not  that  l  have  much  compassion 
for  traffic  radar  manufacturers  Have 
you  any  research  reports  which  show 
that  the  use  of  traffic  radar  significant- 
ty  saves  lives?  There  are  endless  re- 
ports showing  that  police  radar  ts  a 
major  source  of  funding  for  towns,  out 
that  seems  to  be  its  use.  Most  acci- 
dents happen  at  low  speeds,  Higher 
speed  accidents  tend  to  involve  aJco- 
hoi. 

Studies  show  that,  tacking  speed 
limits,  people  tend  to  drive  at  the 
speeds  they  are  most  comfortable 
with  and  thus  the  accident  rate  is  few* 
er  than  when  speed  limits  are  im- 
posed. The  research  reports  on  this 
have  been  cited  in  the  car  magazines 
for  years  as  have  the  absence  Of 
refuting  studies. 

Your  product  is  probably  only  actu- 
ally kiiiing  a  few  dozen  police  officers 
a  year,  so  this  danger  has  probably 
been  blown  out  of  proportion.  ThaVs  a 
reasonable  price  to  pay  for  the  in- 
come radar  guns  bring  to  towns.  IV$  a 
good  trade-off.  As  we  find  out  what 
the  iess-than-tethal  doses  are  doing 
to  people,  we  can  re-evaluate  the 
product  in  terms  of  its  benefits  to  soci- 
ety .  , ,  Wayne 

N  B.  Sadorian  N6WGX.  Monte- 
bello  CA  II  was  a  great  surprise  for 
me  to  see  my  request  for  information 
on  Motorola's  amplified  speaker  mod- 
el number  2Q05B  printed  in  your 
"Ham  Help"  column  (February  1993), 

You  will  be  pleased  to  know  that  I 
am  one  of  those  who  reads  your  mag- 
azine cover  to  cover.  You  should  also 
know  that  there  must  be  plenty  ol  oth- 
ers out  there  who  apparently  do  ihe 
same.  Within  the  last  two  weeks  I 
have  received  not  one  but  two  re- 
sponses with  the  correct  information 
from  fellow  ham  readers  Although  I 
know  I  would  have  done  the  same,  I 
somehow  thought  thai  no  one  else 
would  pay  any  attention  to  the  "small 
problem"  1  had  with  a  little  speaker 
unit,  tt  really  made  my  day  and  got 
me  thinking  that  the  world  is  not  that 
bad  yet.  as  Jong  as  ihere  are  decent 
people  like  you  and  the  rest  of  us 
hams  who  would  walk  the  extra  mile 
lo  help  another  human  being. 

Thanks  again  for  helping  your 
readers,  and  keep  up  the  excellent 
work  you  do  with  your  magazine. 


Low  Cost  GaAsFET 

PREAMPS 


LNG-D 

ONLY  $59 

wtrecf&tested 

FEATURES: 

*  Very  low  noise:  0.7dB  vhf,  O.SdB  uhf 

*  High  gain:  13-20dB,  depends  on  freq 
■  Wide  dynamic  range  -  resist  overload 

*  Stable:  low-feedback  dual-gate  FET 

"Spodfy  tuning  range:  26-30,  46-56,  137-152, 
152*172,210-23O,4QQ-470,  800-960  MHz. 

LNW-D 

MINIATURE 
PREAMP 

ONLY  $29  kit,  $44  wired&tested 

*  GaAs  FET  Preamp  similar  to  LNGr  ex- 
cept designed  for  low  cost  &  smalt  size. 
Only  5/8W  x  1-5/8T  x  3/4'H.  Easily 
mounts  in  many  radios. 

+Sp&cify   tuning    range:    25-35,    35-55,    55-&0, 

90-120,  120-150,  150*200,200*270,  4QQ-50QMHZ. 


ACCESSORIES 


LNS-O 


IN-LINE 
PREAMP 

ONLY  $89  kit,  $7  7  9  wired&trated 

•  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  fine  during  transmit. 

Use  with  base  or  mobile  transceivers  up 
to  25W.  Tower  mounting  brackets  incl 

*Tvning  range:  120-175,  200-240,  or  400-500. 

HELICAL  RESONATOR 
PREAMPS 

•  GaAs  FET  preamps  with  3  or  4  section 
helical  resonators  reduce  intermod  & 
cross-band  Interference  in  critical 
applications.  MODEL  HRG-(  *  ), 

$BOvhf,$110uht  'Specify  tuning  range: 
142-150,  150-762,  162-174,  213-233,420-470. 


RECEIVING 
CONVERTERS 


Low  noise  converters  to  receive  vhf  and 

uhf  bands  on  a  10M  receiver. 

*  Kit  less  case  $49t  kit  w/case  &  8NC 
jacks  $74 ,  w&t  in  case  $99. 

*  Input  ranges  avail:  50-52, 136-138, 
144-146,  145-147,  146-148,  220-222, 
222-224  MHz,  432-434,  435-437, 
435.5-437.5,  and  439.25  (to  Chan  3), 


TRANSMITTING 
CONVERTERS 


XV2  for  vtif  and  XV4  for  uht  Models  to 
convert  10M  ssbh  cwb  frn,  etc.  to  2Mf  220, 
222,  432,  435,  and  atv.       1W  output. 
Kit  only  $89.  PA's  up  to  45W  available. 


DVR-1  DIGITAL  VOICE 
RECORDER  Module, 
Primarily  a  voice  ID'er 
for  repeaters.  May  also 
be  used  as  a  contest  CQ  caller  or  as  a 
"radio  notepad"  to  record  up  to  20 
seconds  of  received  transmissions  for 
instant  recall,  As  a  repeater  ID'er,  it  will 
record  your  voice,  using  either  the  built- 
in  microphone  or  an  external  mic.  It  can 
be  used  with  almost  any  repeater  COR 
module.  As  a  contest  caller,  you  can 
record  a  message  or  even  several  mes- 
sages and  play  them  through  your 
transmitter  at  the  press  of  a  switch,  As 
a  radio  notepad,  you  can  keep  it  wired 
to  the  audio  output  of  a  receiver  ready 
to  record  up  to  20  seconds  of  anything 
you  might  want  to  recall  later.  Play  it 
back  as  many  times  as  you  like  through 
a  small  external  speaker.   (Call  for  more 

information.)  kit  $89,  w&t  $139 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^— 

TD-3  SUBAUDIBLE  TONE  DECODER/ 
ENCODER.  Adjustable  for  any  lone. 
Designed  especially  for  repeaters, 
with  remote  control  activate/deactivate 
provisions  ....  kit  $29,  wired  &  tested  $69 

COR-3  REPEATER  CONTROLLER. 
Features  adjustable  taij  and  time-out 
timers,  solid-state  relay,  courtesy  beep, 
and  local  speaker  amplifier  kit  $49 

CWtD.  Diode  programmed  any  time  in 
the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3 kit  $59 

COR-4.  Complete  COR  and  CWID  all 
on  one  board  for  easy  construction. 
CMOS  logic  for  low  power  consumption. 

Many  new  features.  EPRQM  program- 
med; specify  call  kit  $99,  w&t  $159 

TD-2  TOUCH-TONE  DECODER/CON- 
TROLLER. Full  16  digits,  with  tolt-catl 
restrictor,  programmable.     Can  turn  5 

functions  on/off.  Great  for  selective  call- 
ing, too!  kit  $89r  wired  &  tested  $149 

TD-4  SELECTIVE  CALL- 
ING  Module.  Economy 
touch-tone  decoder  with  1 
latching  output.  Primarily  designed  to 
mute  speaker  until  someone  calls  you 
by  sending  4-digit  tt  signal  but  may  also 
be  used  to  turn  on  autopatch  or  other 
device. kit  $49,  w&t  $89 

AP-3  AUTOPATCH.  Use  with  above  for 
repeater  autopatch.  Reverse  patch  and 
phone  line  remote  control  are  std. 
kit  $39,  wired  &  tested  $149 

AP-2  St  MP  LEX  AUTOPATCH  Timing 
Board.      Use  with   above  for  simplex 

operation  using  a  transceiver kit  $39 


MQ-2Q2    FSK     DATA     MODULATOR. 

Run  up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  full 
handshakes.  Radio  link  computers, 
telemetry  gear,  etc kit  $49r  w&t  $79 

DE-202   FSK   DEMODULATOR.      For 

receive  end  of  link kit  $49>  w&t  $79 

9600  8AUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networking  system,  consist- 
ing of  MO-96  Modem  and  special 
versions  of  our  144,  220  or  450  MHz  FM 
Transmitters  and  Receivers.  Interface 
directly  with  most  TNC's.  Fast,  diode- 
switched  PA's  output  15  or  50W, 


Buy  at  low,  factory-direct  net  prices  and  save! 
For  complete  info,  call  or  write  for  free  catalog. 

Send  $2  for  overseas  air  mail 

Order  by  mail,  fax,  or  phone  {9-12  amti-spm  eastern  time.) 

Mill.  $5  S&H  Charge    for  first  pound  plus  add'f  weight  &  insurance. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D, 


Real-Speech  Voice  ID  Option  Available  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  afonel 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on  R144 
Receiver  below,  for  Instance:  GaAs  FET  front-end,  helical  resona- 
tors, sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $1295! 

Voice  tD  Option  $189. 


Other  models  available: 

REP-200V  Economy  Repeater.  As  above,  except  uses 
COR-4  Controller  without  DTMF  control  or  autopatch.  Kit  only  $735. 

REP-200N  Repeater  with  no  controller.  For  use  with  external  controller, 
such  as  those  made  by  ACC  Kit  only  $695,  w&t  $955. 


•  Available  for  the  50-54,  143-174,  213- 
233,  420-475,  902-928  MHz  bands, 

•FCC  type  accepted  for  commercial 
service  (hi-band  and  uhf). 

•  Rugged  exciter  and  PA,  designed  for 
continuous  duty, 

•  Power  out  2QW  9>54MHz;  15W  (25W 
option  avail,)  143-174MHz;  15W  213- 
233  MHz;  10Wuhf;  1QW902-928MHZ. 

•  Available  add-on  PA's  up  to  100W. 

•  six  courtesy  beep  types,  including 
two  pleasant  multi-tone  bursts. 

•  Open  or  closed  access  autopatch, 
toll-caFE  restrict,  auto -disconnect. 

•  Reverse  Autopatch,  two  types; 
auto- answer  or  ring  tone  on  the  air. 

•  Pulse  (rotary)  dial  option  available. 

•  DTMF  CONTROL:  Over  45  functions 
can  be  controlled  by  dtmf  command, 
4<iigft  control  code  for  each  function. 


•  Owner  can  inhibit  autopatch  or  re- 
peater, enable  either  open  or  dosed 
access  for  repeater  or  autopatch,  and 
enable  tofl  calls,  reverse  patch,  ker- 
chunk filter,  site  alarm,  aux  revr,  and 
other  options. 

•  Cw  speed  and  tone,  beep  delay,  tail 
timer,  and  courtesy  beep  type  can  be 
changed  at  any  time  by  owner  pass- 
word protected  dtmf  commands. 

•  Auxiliary  receiver  input  for  control  or 
cross  linking  repeaters 

•  Many  built-in  diagnostic  and  testing 
functions  using  microprocessor. 

•  Color  coded  LED's  indicate  status  of 
all  major  functions. 

•Welded  rf-Ught  partitions  for  exciter, 

par  receiver,  and  controller. 
•3T^  inch  aluminum  rack  panel,  finished 

in  eggshell  white  ^nc  black. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  available  in  rf*  tight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2W  continuous 
duty.  TCXO  &  xtal  oven  options. 
FCC  type  accepted  forcom't 
high  band  A  uhf. 

.  TA51:  50-64,  143-1 74r  213-233 
MHz.  kit  $109,  w&t $1 89, 

•  TA451:  420-475  MHz 
...kit  $103,  w&t  $189. 

.  TA901:  902-928  MHz, 
(O.SWout);  w&t  $219. 

•  VHF  &  UHF  AMPLIFIERS. 

•  For  fm,  ss-b,  atv.  Output  levels  from 
10W  to  100W.  Several  models  starting  at 

FM  RECEIVERS: 

.  R144/R220  FM  RECEIVERS  for  143-174 

or  213-233  MHz.  GaAs  FET  front  end, 

0. 1 5uV  sensitivity!  Both  crystal  &  ceramic 

if  filters  plus  helical  resonator  front  end 

for  exceptional  selectivity:  >1  OOdB  at 

±12kHz  (best  available  anywhere!) 

Flutter-proof  hysteresis  squelch;  afc 

tracks  drift.  ...kit  $149,  w&t  $219. 
.  R451  FM  RCVR,  for  420-475  MHz. 

Similar  to  above,    ...kit  $149,  w&t  $21 9. 
.  R9Q1  FM  RCVR,  for  902-928MHz 

Triple-conversion,  GaAs  FET  front  end 

.,,$169,  w&t  $249, 
.  R76  ECONOMY  FM  RCVR  for  26-30,  50-54,  73-76,  143-174,  213-233  MHz, 

vtfo  helical  res  or  afc.    ..Kits  $129,  w&t  $219. 

•  R137  WEATHER  SATELLITE  RCVR  for  137  MHz.   Kit  $129,  w&t  $21 9. 


OUR  30TH  YEARJ 
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Phone  716-392-9430  —  fax  715-392-9420 
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RF  Effects  Pocket  Issued 

The  FCC  has  released  a  Notice  of  Proposed 
Rule  Making  to  update  guidelines  and  methods 
used  for  evaluating  the  envfronmenial  effects  of 
radio  frequency  radiation.  The  commission  is 
using  the  1992  RF  exposure  standards  adopt- 
ed by  the  American  National  Standards  Insti- 
tute and  the  institute  of  Electronic  and  Electri- 
cal Engineers, 

In  1985  the  FCC  adopted  1982  ANSI  guide- 
lines,  which  resulted  in  some  transmitting  facili- 
ties being  required  to  prepare  an  Environmen- 
tal Assessment  if  they  would  expose  humans  to 
RF  levels  greater  than  those  recommended  by 
the  guidelines.  Under  the  1985  guidelines, 
many  low  power,  intermittent,  or  normally  inac- 
cessible RF  facilities  were  not  affected  by  these 
FCC  rules,  including  amateur  radio  stations. 

The  1992  ANSI  guidelines  are  more  restric- 
tive of  RF  radiation,  and  they  also  extend  the 
frequency  range  under  consideration  from  3 
kHz  to  300  GHz,  The  new  guidelines  also  spec- 
ify two  sets  of  exposure  recommendations:  one 
for  "controlled  environments"  (usually  involving 
workers),  and  one  for  "uncontrolled  environ- 
ments" (usually  involving  the  general  public). 

Handheld  devices  are  treated  for  the  first 
time  in  the  new  ANSI  guidelines.  The  1982 
guidelines  excluded  devices  that  did  not  ex- 
ceed a  "specific  absorption  rate"  (SAR)  or 
whose  input  was  7  watts  or  Jess.  The  1992 
guidelines  also  contain  low  power  exclusions, 
but  they  are  more  stringent  and  could  require 
manufacturers  to  demonstrate  compliance  with 
SAR  requirements. 

The  comment  date  in  this  docket,  ET  93-62, 
is  August  13,  1993.  The  reply  comment  date  is 
September  13,  1993,  INK  Westlink  Report, 
Number  648,  April  29,  1993. 


HF  Digital  Mode  R.M. 
Released 


The  FCC  has  issued  a  Public  Notice  on  the 
ARRL  proposal  for  digital  rules  for  the  amateur 
high  frequency  bands.  The  proceeding,  which 
bears  the  file  number  RM-8218,  originated  with 
submission  of  the  request  by  the  League  on 
February  1,  1993.  Copies  of  the  36-page  paper 
may  be  obtained  from  the  Regulatory  Informa- 
tion Branch  at  ARRL  headquarters.  Enclosing  a 
large  self-addressed  envelope  bearing  six  units 
of  first  class  postage  will  speed  the  reply.  TNX 
ARM.,  Westlink  Report,  Number  648,  April  29, 
1993. 


Midland  is  Back 


Midland  has  returned  to  the  amateur  market- 
place! The  company  generally  credited  with 
bringing  the  1-1/4  meter  band  to  life  in  the  mid- 
1970s  with  its  relatively  inexpensive  model  13- 
509  transceiver  now  has  its  own  2  meter  hand- 
held and  a  full  line  of  mobile  antennas.  The  73- 
005  is  a  relatively  inexpensive,  yet  full-feature,  2 
meter  talkie  that  weighs  only  6.5  ounces,  re- 
ceives 128  to  174  MHz,  and  has  up  to  5  watts 
output  using  an  optional  battery  pack  (2  watts 
with  the  standard  pack),  0,16  |W  sensitivity  and 
200  milliwatts  of  receiver  audio,  all  packed  into 
a  5-1/2"  x  2-1/8"  x  1-5/16"  case  and  priced  at 
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$238.  For  mobile  operation,  Midland  now  has  a 
full  line  of  magnetic-mount,  NMO  mount  and 
glass-mount  2  meter  and  dual-band  antennas 
ranging  in  price  between  $28  and  $40,  For  more 
information  on  this  new  radio  and  the  antennas, 
visit  a  factory-authorized  Midland  dealer 

Form  610  Change 

The  FCC  says  that  hams  no  longer  need  to 
enter  their  transmitter  location  when  filling  out  a 
Form  610  Amateur  License  Application  Form. 
This  information  has  heretofore  been  required 
on  Jine  8-  This  would  also  seem  to  imply  that 
section  2H  (Change  in  Station  Location)  is  no 
longer  necessary.  This  change  in  fifing  require- 
ments appears  to  be  a  cost-cutting  move  to  re- 
duce the  labor  invoived  in  data  entry  for  ama- 
teur radio  Part  97  licenses.  TNX  W6NLG, 
Westlink  Report,  Number  646,  March  31,  1993. 

Novice/Tech  30  Meter 
Petition  Denied 

The  FCC  has  denied  a  petition  to  grant 
Novice  and  Morse-code-certified  Technician 
Class  licensees  access  to  the  amateur  30  me- 
ter band.  The  petition,  by  William  G.  Welsh 
W6DDBT  asked  that  such  licensees  be  allowed 
CW  operation  from  10,1  to  10,15  MHz.  Welsh 
argued  that  the  40, 15  and  10  meter  bands  cur- 
rently occupied  by  Novices  and  Technicians  are 
becoming  less  useful  due  to  changing  sunspot 
conditions  and  interference  from  shortwave 
broadcast  stations.  He  also  said  that  the  ionger 
antennas  needed  for  operation  on  80  meters 
limited  the  appeal  of  that  band  for  Novices  and 
Technicians- 

The  FCC  said  that  In  opening  the  30  meter 
band  to  the  Amateur  Service  in  1965  It  had  not 
included  Novices  and  Technicians  in  order  to 
promote  an  acceptable  balance  between  li- 
censing incentives  and  operating  privileges.  It 
followed  the  same  guideline  in  the  opening  of 
the  17  meter  band  in  1989n  the  FCC  said. 

Thus,  this  petition  for  rule  making  was  repeti- 
tive, the  FCC  said.  TNX  ARRL;  FCC;  Westlink 
Report,  Number  649,  May  13,  1993. 


Sale  of  Airwaves  Gains 
Support 


A  Clinton  Administration  plan  to  sell  much  of 
the  electromagnetic  spectrum  to  the  highest 
bidder  as  a  way  of  increasing  government  rev- 
enues has  gained  conditional  support  from  in- 
dustry and  regulatory  officials.  While  some  gov- 
ernment regulators  did  caution  that  any  bidding 
process  must  provide  the  smaller  business  with 
the  ability  to  compete  for  this  resource,  they 
were  generally  in  agreement  that  such  a  sate 
could  help  offset  the  rising  federal  debt. 

Congress  is  currently  considering  legislation 
that  would  transfer  some  200  MHz  of  govern- 
ment-used spectra  to  the  private  sector  for  the 
development  of  emerging  technologies  like 
advanced  cordless  telephones,  radio  LANs, 
worldwide  paging  systems,  personal  locators 
and  other  such  devices.  The  House  has 
already  passed  its  version,  while  the  Senate 
still  has  its  measure  under  consideration.  Both 


versions  contain  wording  that  would  permit  the 
allocation  of  some  of  the  frequency  bands  by 
auction. 

While  industry  leaders  see  the  transfer  of 
this  spectra  as  a  boon  to  the  United  States 
economy,  several  groups,  including  the  Nation- 
al Association  of  Broadcasters  and  the  Ameri- 
can Radio  Relay  League,  feel  that  the  services 
they  represent  should  be  excluded  from  any 
competitive  bidding  of  reallocated  spectra  be- 
cause of  the  services  they  provide.  The  ARRL 
is  working  toward  inclusion  of  language  in  the 
final  bill  to  either  protect  amateur  radio  from 
any  reallocation  or  to  provide  alternative  spec- 
tra it  any  reallocation  of  ham  bands  shared  with 
the  government  takes  place.  The  NAB  feels 
that  the  television  broadcast  bands  should  be 
excluded  because  the  FCC  is  aware  that  appli- 
cations for  these  frequencies  must  be  based 
only  on  their  fitness  to  serve  their  local  commu- 
nities. TNX  Westlink  Report,  Number  646, 
March  31,  1993. 

Jury  Finds  60  Hz  EMF 

Not  Cancer  Cause 

In  a  case  that  has  caused  considerable  inter- 
est among  radio  amateurs  nationwide,  a  jury 
ruled  on  April  30th  that  high  voltage  power  lines 
which  transversed  the  home  of  a  couple  with  a 
nine-month-old  daughter  did  not  cause  the 
child's  rare  kidney  tumors. 

The  debate  over  the  danger  of  high  intensity 
60  Hz  electromagnetic  fields  has  been  going  on 
for  well  over  two  decades,  with  several  carcino- 
ma experts  suggesting  that  prolonged  expo- 
sure to  these  elevated  EMF  fields  could  be  the 
source  or  trigger  for  several  different  medical 
problems,  especially  in  children  and  pregnant 
women. 

Fear  of  these  fields  has  caused  warnings  to 
go  out  for  women  carrying  children  to  avoid 
working  near  high  current  machinery  or  even 
using  electric  blankets  during  their  earirest 
months  of  pregnancy. 

Although  more  than  100  studies  have  been 
conducted  in  the  past  20  years  on  EMF  effects 
on  human  tissue,  no  conclusive  evidence  for  a 
direct  link  between  the  high  power  fields  and 
cancer  has  been  proven,  though  several  of  the 
studies  suggest  an  elevated  incidence  of  cer- 
tain tumors. 

The  jury  took  only  four  hours  to  reach  its  ver- 
dict, and  although  this  is  betieved  to  be  the  first 
case  of  its  kind  involving  an  action  against  a 
public  power  utility,  legal  observers  believe  that 
it  wonTt  be  the  last.  TNX  W6RCL;  Associated 
Press;  Westlink  Report,  Number  649,  May  13t 
1993. 
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.  .  to  all  our  contributors!  You  can  reach  us 
by  phone  at  {603}  924-0058,  or  by  mail  at  73 
Magazine,  Route  202  North,  Peterborough  NH 
03458.  Or  get  in  touch  with  us  on  CompuServe 
ppn  70310775;  MCI  Mail  "WGEPUB";  or  the  73 
BBS  at  (603)  924-9343  (300-2400  bps),  6  data 
bits,  no  parity,  one  stop  bit.  News  items  that 
don't  make  it  into  73  are  often  put  in  our  other 
monthly  publication,  Radio  Fun.  You  can  also 
send  news  items  by  FAX  at  (603)  924-9327. 


ow,  there's  a  new  standard  of  excellence  in  multi-mode  digital  controllers... the  new  PK-900  from  AEA. 
It  incorporates  all  of  the  features  which  made  the  PK-232  the  most  popular  multi-mode  controller  in  the 
industry.  But  that's  just  the  start.  AEA's  new  PK-900  also  features  dual  port  HF  or  VHF  on  either  port;  low  cost 

9600  baud  plug-in  option;  memory  ARQ  and  VHF  DCD  state  machine  circuit;  powerful  triple  processor  system; 

zero  crossing  detector  for  the  sharpest  Gray  Scale  FAX  you've  ever  seen:  and  many  other  new  software 

selectable  features. 

Inside  and  out.  the  new  PK-900 
from  AEA  is  what  other 
multi-mode  controllers  will  now 
be  measured  against. 


Processors  used:  Ziiog  641 80,  Motorola  68HC05C4,  Motorola  68HCQ5B4 
Data  rates:  45  to  1200  oaud  standard,  up  lo  192K  baud  with  external  modems 
Dimensions.  11,75"  (29.84cm)  x 1 1  75'  (29,84cm)  x  3.5'  (889cm)  Weight;  4.6  lbs.  (2  08  kg) 
Power  requirements:  12  VDC  at  1 1  amps 


Connect  with  us  lor  what's  new  in  multi-mode  controllers. 
Call  our  literature  request  line  af  1-800-432-8873. 

Advanced  Electronic  Applications,  Inc. 


PO  Box  C2160, 2006-  198th  St  SW.  Lynnwood.  WA  98036 
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Number  4  on  your  Feedback  card 


Type  "N"  RF  Connectors 


How  to  install  and  use  them. 


In  my  article  in  the  May  1993  issue  of  75 
("The  Hows  and  Whys  of  Coaxial  Cable," 
pp.  10-19),  I  hinted  that  future  articles  would 
supply  information  on  the  proper  assembly 
and  use  of  RF  connectors.  The  June  issue 
contains  an  article  on  the  proper  assembly  of 
"UHF*  type  PL-259  RF  connectors  for  use 
on  the  popular  coaxial  cables.  Because  the 
UHF  connector  assembly  is  rather  complex, 
its  discussion  consumed  an  entire  article, 
Now  we  can  address  the  installation  and  ap- 
plication of  the  best  RF  fitting  commonly 
available  for  amateur  usei  the  Type  N. 

Type  N  connectors  are  available  in  a  wide 
variety  of  designs,  all  of  which  should  be 
suitable  for  use  through  at  least  3,000  MHz 
(3  GHz),  and  some  which  arc  good  right  on 
up  through  1 8  GHz!  They  are  far  superior  to 
UHF  type  PL- 259  fittings  in  many  respects, 
although  you  probably  won't  notice  any  im- 
provement in  performance  unless  you  use 
them  at  or  above  440  MHz  (70cm).  But  even 
at  lower  frequencies  type  N  connectors  are 
popular  and  are  often  found  on  commercial 
and  miliiary  equipment  and  antennas  intend- 
ed for  use  on  frequencies  as  low  as  1  MHz. 
This  is  because  type  N  fittings  cost  little 
more  than  UHF  types  and  meet  military  stan- 
dards for  moisture  and  fungus  resistance, 
which  UHF  connectors  do  not. 

Assembly 

It  makes  good  sense  to  learn  how  to  as- 
semble N  connectors,  especially  the  standard 
male  type  N  UG-2L  Don't  be  scared  off  by 


by  Steve  Katz  WB2WIK/5 

stories  you've  heard  about  these  rascals  be- 
ing difficult  to  install — nothing  could  be  fur- 
ther from  the  truth. 

It  is  true  that  military  grade  type  N  con- 
nectors, (at  least  the  solder  type,  as  opposed 
to  the  crimp  variety),  contain  more  pieces 
than  UHFs.  The  number  of  pieces  used  vary 
with  connector  design  and  manufacturer,  but 
let's  concentrate  on  the  most  popular  type  N 
for  amateur  use,  the  UG-21D/U,  which  has 
six  pieces:  (Photo  A)  the  body,  the  center  pin, 
the  braid  clamp,  the  rubber  gasket,  the  rear 
washer,  and  the  nut.  This  sounds  more  com- 
plicated than  it  is,  since  the  only  piece  that 
requires  soldering  is  the  center  pin,  which 
solders  very  fast  and  easily.  Other  than  this 
one  piece,  connector  assembly  is  purely  me- 
chanical and  requires  only  two  open-end 
wrenches,  a  5/8"  for  the  rear  nut  and  an 
1 1/16"  for  the  connector  body. 

In  addition  to  the  two  wrenches  you'll  also 
need  a  few  other  standard  toots  for  cable 
preparation:  a  sharp  single-edged  razor  blade 
or  X-Acto  knife;  a  pair  of  small,  sharp  scis- 
sors, such  as  manicure  scissors  (I  use  the  set 
contained  in  my  Swiss  Army  knife,  and  this 
works  well);  and  a  light-duty  soldering  gun 
(75  to  100  watts  is  fine)  with  an  appropriate 
tip.  Some  60/40  or  63/37  alloy  (tin/lead)  ra- 
dio solder  with  a  rosin  flux  core  will  also  be 
used.  All  these  things  are  required  for  PL- 
259  UHF  connector  installation  as  well,  but 
for  a  PL-259  you  need  a  much  larger  solder- 
ing gun  (like  260  watts)  because  you  need  to 
solder  the  coax  braid  to  the  connector  body, 


which  is  not  required  with  a  type  N. 

Assuming  you  are  using  RG8/U-sized  ca- 
ble (RG8/U;  RG8A/U;  RG213/U,  etc.,  all  of 
which  are  0.405"  nominal  outside  diameter), 
prepare  the  cable  end  as  follows: 

L  Slide  the  type  N  rear  nut  onto  the  cable 
before  proceeding  with  any  other  operation. 
The  nut  threads  should  face  the  end  of  the  ca- 
ble where  the  new  connector  will  be  installed, 
and  the  5/8"  (across  the  "flats")  wrench  part 
should  face  away  from  the  connector,  toward 
the  balance  of  the  cable.  Slide  this  down  the 
cable  al  least  several  inches  to  get  it  out  of 
the  way  of  your  work. 

2,  Next,  slide  the  flat  washer  (5/8"  o.d., 
and  about  7/16"  i.d.)  onto  the  cable,  over  the 
jacket,  so  that  it  will  be  located  between  the 
rear  nut  and  the  connector  body.  The  washer 
has  no  ''polarity." 

3.  Now,  slide  the  rubber  gasket  onto  the 
cable,  also  over  the  jacket,  so  that  the 
grooved  side  of  the  gasket  faces  the  cable 
end,  and  the  fiat,  smooth  side  is  towards  the 
washer  you  just  installed  in  step  2- 

4.  How  long  did  this  all  take?  Probably 
about  five  seconds.  Push  the  three  parts  al- 
ready on  the  cable  far  enough  out  of  the  way 
so  they  won't  interfere  with  the  rest  of  your 
work — you  won't  be  needing  them  until  the 
very  last  step  when  you  tighten  the  connector 
together, 

5,  Now  you  are  ready  to  strip  the  cable 
(Photo  B).  Use  the  razor  blade  or  X-Acto 
knife  to  cut  into  the  cable,  applying  enough 
pressure  to  cut  through  the  outer  jacket,  braid 


o 


Photo  A.  Here  are  the  six  pieces  tliat  make  up  a  standard  UG21DIU  type  N  connector  (left  to  right):  the  body,  the  center  pin  (note  the  gold 
plating),  the  braid  clamp,  the  rubber  gasket,  the  washer,  and  ihe  nut. 
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MFJ  TNCs  for  VHF/HF  Packet 

MFJ-127QR  super  TAPR  TNC  clone  has  a  world  wide  reputation  as  the  most  reliable 
packet  TNC  in  the  world!  Thousands  used  as  digipeaters,  nodes,  BBS  and  in  all  kinds  of  com- 
merical  applications  working  24  hours  a  day  —  many  work  for  years  without  a  single  failure  .  .  . 
NEW  ENHANCED  mailbox  .^*tiMBHHHmHHHHBB|  NEW 

>  Expandable  32K,  /-?**  or  512K  ft «" «*■ » '**■«' ««*»  ^      LOWER   PRICES! 

•  Separate  callsign  for  mailbox 

•  Mailbox  stays  on  during  packet  connects 

•  \mo  forwarding  and  reverse  mail J  $  ■        ■      ■     fc95 


forwarding 

•  Remote  Sysop  access,  Sysop  paging 

•  Chat  mode,  mailbox  C-text 

•  "Has  mail"  LED  indicator 

The  MFJ-1270B  super  TAPR  TNC  clone  has  "^  More  features:  remote  Sysop  access,  sysop 

a  world  wide  reputation  as  the  most  reliable  paging.  maiJbox  C-texi.  chat  mode  and  man)  other 

TNC  in  the  world!  features    not    available    in    other    TNCs    nr 

Thousands  are  dedicated  as  digipeaters.  nodes,  rmiltimodes.  The  MFJ  TNC  mailbo*  memory  is 

BBS  and  used  in  all  kinds  of  commerical  applications  expandable  to  32K,  128K,  5 1 2 K . 

working  24  hours  a  day  -  many  work  for  years  WeFAX  gire  vou  Weather  Maps 

without  a  single  failure.  Vou  get  a  \VeFAX  mode  that  lets  you  pnnt  full 

The  Most  for  Your  Money  fledged  weather  maps  from  your  HF  radio  to  screen 
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MFJ- 1274 .  with  HF  tuning  iTtkntur 

$13995 

TNC  with  built-in  HF  Tuning  tndiealur 
MFJ-1274,  SI 39.95.  Same  TNC  a>  MFJ  1270B 

hut  ha%  precision  tuning  indicator  tor  HF  packet  — 
nukes  operating  HF  a  pleasure.  Just  tune  y<nir  radio 
hi  cenlcr  single  LED  and  >ou"re  precise!*  tuned  in 
to  within  10  Hz  —  and  it  shows  vou  which  wa\  to 


tUTlL' 


.• 


or  printer  or  save  to  disk  using  an  MFJ  Starter  Pack. 

2400  or  9600  Baud  Modem  simpl)  plugs  in 

You  can  add  MFJ's  optional  internal  2400  baud 
or  %00  baud  modem  just  by  plugging  it  in  and 
making  a  few  simple  connections, 

KISS  interface  and  MFJ  Host  Mode 


Nc«  2400  baud  Turbo  TNCs 
MFJ -1270BT.  $209.95  and  MFM274T.  S229.95 

have  built-in  last  2400  baud  modem   Lets  \  ou  ope  rale 
300,  1200  and  2400  baud  packet. 

ACCESSORIES  for  TNCs 

MFJ  Starter  Packs 
Ait  MFJ  Starter  Pack.  $24-95,  siets  \tw  on  the  an 


The  w  idely  acclaimed  MFJ- 1 270B  may  not  be  the 
cheapest  TNC.  but  it  gives  you  the  most  for  your 
money.  Vou  get  features  that  others  jus!  don't  have. 
See  for  yourself  ♦  .  * 

Fully  TAPR  TNC-2  Compatible 

You  get  full  TAPR  TNC-2  compatibility  -  all  soft- 
ware and  hardware  designed  for  the  TAPR  TNC-2 
standard  works  without  modification. 

You  gel  Net  Rom  compatibility  mat  turns  your   and 
MFJ- 1 270B  into  a  Layer  Three  and  Four  networking   eaxy 
node  and  Rose  Switch  compatibility  that  gives  \<m 

another  networking  option/  v      MFJ  A?,1.4-*?11???  „-  T^hn°l(^     ,          M*"u^«r  *E ^ M  C64  l '*  " llh  ***  dnVC 

vmf      a  \\v             *  u   e      MFJ  s   Anti-Collision™   technology    use  MFJ -1283.  $24  95, 

\  UY  and  UY  operation  (Prioritized  Acknow  ledge  me  nt>  that  prevents  packet 

You  get  high  performance  V  HP  and  H r-  modems  ,olllSions  to  improvc  performance  on  buss  channels, 
as  standard  equipment  —  lets  you  double  your  fun 

on  packet.  Flus  mure  ,  ,  ♦ 

You  get  a  true  DCD  circuit  that  dramatically  Vou  also  get  32K  RAM,  1C  sockets  for  easy  ser- 

reduces  sensitivity  10  noise  and  dramatically  increases  vice,  true  DCD  for  HF,  256K  ROM,  speaker  jack, 

completed  QSOs.  lithium  battery  backup,  RS-232  and  TTL  serial  ports. 

FREE  AC  Power  Supplv  rat^°  cable  (you  have  to  add  a  connector  for  your  par- 

You  get  a/ree  1 10  VAC  power  suppy  at  no  extra  licular  radio><  Fast-Smrt™  Manual  plus  much  more. 

cost.  With  oilier  brands,  the  AC  power  suppy  could  Use  l2  VDC  or  j  I0  VAC-  9V-*]  '^*7I/-  >'^hcs. 

One  Year  Unconditional  Guarantee 

You  get  MF,T*s  famous  No  Matter  Whaffl 
year  unconditional  guarantee. 


cost  you  an  extra  £20.95. 

New  enhanced  Personal  Mailbox 

The  enhanced  Easy  Mail1*1  personal  mailbox 
lets  you  use  a  dedicated  call-sign  for  your  mailbox. 
Now  your  mailbox  can  stay  on  while  you  operate 
packet.  This  new  mailbox  will  also  aulo  tor  ward 
or  reverse  forward  mail  to  and  from  other  BBS, 


one 


Enjoy  Packet  for  a  long,  long  time 


Mailbox  \ lemon  Expansion  Board 
For  all  MFJ  TNCs  MFJ-47A.  S49.95.  32K  RAM: 
MFJ-47B.  S6U.95.  128K  RAM:  MFJ-47C.  S239  ¥5. 
5I2K  RAM    Complete  with  Firmware 

MFJ  TNC  Real  Time  Chick 
MFJ-43.  *29.95.  Ends  frustration  o|  setting  TNC 
clock  everviime  you  turn  it  on.  Maintains  correct  lime 
even  when  TNC  is  turned  off.  PI u gs  into  RAM  socket. 
Works  with  MFJ  TNCs  and  TAPR  TNC  clones. 

MFJ   TNC  Firmware  Upgrade  Release  1,2,9 

New  firmware  features  enhanced  mailbox  and  supports 

expandable  mailbox  up  to  512K.  MFJ-40t\  $24,95, 

Ml  .1  240(1  and  9600  Baud  Modems 
MFJ-24GU  m)95.  Operates  300,  1200  and  MKHxiud 


Plus,  the  "has  mail*   LED  blinks  when  you  have    today  and  enjoy  packet  for  a  long,  long  time 


If  you  want  a  packet  TNC  thai  II  work  24  hnurs  packet.  Works  with  anv  radio.  MFJ-9600,  $109,95. 
a  day  without  failure  -  one  that  hus  more  features  G3RUH  compatible  9600  baud  modem.  Not  all  radios 
than  any  other  —  get  the  ultra  reliable  MFM270B   compatible  with  %G0  baud.  Both  plug  in  MFJ  TNCs  and 


MFJ-I27X  lor  easy  installation. 


MFJ's  new  TNC/Mic  Switch  .  *  *  lets  ^ou 

switch  between  your  TNC  or  microphone  by  pushing 


a  button! 


MFM272B 


The  MFJ-1272B     S*JA95 

is  the  most  popular  ^^^» 
TNC  mu It  in n  Jc  accessory 
in  ham  radio!  Wh>?  Because 
you  can  switch  between 
your  micniphonc  and  packet  TNC  or  multimode  by  pushing  a  button. 
Vou  won't  have  to  unplug  your  microphone  and  plug  in  your  TNC 
every  time  you  want  to  work  packet  or  other  digital  modes. 


Just  plug  the  pre- wired  cables  into  your  rig's  microphone  connector 
and  into  your  TNC  and  you're  ready  to  go  -  no  more  hunting  for  hurd-to- 
find  connectors  and  wiring  up  com  plica  ted  cables. 

Works  with  HF,  VHF  and  UHF  radios  with  8  pin  mic  connectors- 
including  Kenwood,  [COM.  Yaesu,  Alinco  and  others 

Plug-in  jumpers  let  you  quickly  set-up  for  virtually  any  radio.  Factory 
set  for  Kenwood  and  Alinco.  Includes  easy  to  follow  instructions.  Has 
audio  in  and  speaker  jacks.  3-W  x  l-U  x  4  inches. 

MFJ- 12728,  $34.95*  lor  MFJ  TNC  muUimodes  and  TAPR  TNC-2  clones, 

MFJ-1272BX,  $39.95,  wired  with  connector  for  PK-232. 

MFJ-I272BYW  $39.95,  wired  with  connector  for  KAM.  VHF  Pon. 

MFJ-I272BV1I.  $39.95.  wired  with  connector  for  KAM.  HF  Port. 

MFJ- 1 272 BZ.  $39,95,  wired  with  connector  for  PK-88- 


Pre-wired  Radio-to-TNC  cables  .  .  ,  $1495 


\tl  MIJ 

PK2.*2T%I 

PK^»T%I 

KAM™ 

'lcum\  asu  Hi's 

\tFJ-5G24 
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MFJ-1271  turns 
featured  packet 

.hist  plus  m  tins  Mi:J- in 
modern  and  hot*  up  the 
public  domain  Digicom- 64 
bottware  (rait  included)  to 
enjov  VHF  or  HF  packet  at 
1200  and  300  bauds. 

You  get  a  high  perform- 
ance modem  featuring  true 
DCD  circuit  with  adjustable 
threshold  DCD  detect  LED 
tells  you  when  you* re 
receiving  a  good  signal 
Plugs  1  n(o  cassette  port  and 
use*  12  VDC  or  NO  VAC 
with  MFJ  1312.  512.95, 


Commodore  64/128  into  full 
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Nearest  Dealer/Orders:  80O-W7-1800 
Technical  Help:  800-647-TECH(8324) 

•  1  year  uncondttJOnal  guarantee  •  30  day  money  oacfc 
guarantee  (less  snt  on  orders  from  MFJ  •  Free  catalog 

MFJ  ENTERPRISES,  INC. 

Bin  494    Miss    Suae.  MS  30762 
(60113235869: 1^4:_U)  CST,  Moi-Fri. 
F\X:  (6011  323-6551:  Add  56  vh 

MFJ  .  ,  ,  making  quality  affordable 

Pims  and  specicftans  subfed  id  ciiange       sw:  \«  i  ijkq«h>.  u 
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Photo  B.  The  end  of  a  piece  ofRG2l3IUt  all  stripped  and  ready  for 
pin  and  connector  installation*  (Not  shown  are  the  rear  nut,  flat 
washer  and  rubber  gasket  installed  in  steps  I,  2,  and  3.)  Note  that  the 
center  conductor  strands  are  tightly  listed  and  no  braid  "hairs'* 
extend  beyond  the  dielectric. 


Plwto  C  Here,  the  center  pin  has  been  neatly  soldered  on  so  that  sol- 
der completely  fills  the  solder  hole  in  the  pin.  The  braid  is  pulled 
back  over  the  dull  edge  of  the  braid  clamp  and  the  gaskett  washer 
and  nut  are  ready  to  assemble  into  the  connector  body. 


and  dielectric  insulation  material  all  at  once. 
Stop  when  you  "hit"  the  center  conductor. 
Make  this  cut  exactly  5/16"  back  from  the 
cable  end,  It  is  easy  to  tell,  with  a  bit  of  prac- 
tice, how  much  pressure  to  apply  to  cut 
cleanly  through  all  the  layers  without  nicking 
or  damaging  the  center  conductor.  The  outer 
jacket  will  produce  almost  no  resistance  to 
cutting;  the  braid  will  produce  considerable 
resistance*  but  a  few  "saws"  with  the  knife 
and  you'll  be  through  it  Then  the  dielectric 
will  produce  some  moderate  resistance,  but 
not  a  lot.  When  you  cut  through  these  layers 
and  reach  the  center  conductor,  it  is  obvious- 
ly much  harder  than  the  dielectric,  and  as 
soon  as  you  feel  its  resistance,  stop.  If  you 
find  that  you've  nicked  the  copper  center 
conductor  even  a  little  bit,  cut  off  the  dam- 
aged end  of  the  cable  and  try  again.  It  won't 
take  long  before  you're  an  expert  at  this. 

Once  you've  cut  through  to  the  center  con- 
ductor (but  slopped  short  of  nicking  it),  hold 
the  blade  against  the  cable  with  the  same 
steady  pressure  and  rotate  the  cable  360  de- 
grees to  cut  all  the  way  around  it.  When 
you're  done,  you  should  be  able  to  give  a 
gentle  pull  on  the  end  of  the  cable  to  com- 
pletely remove  the  stripped  section  and  re- 
veal 5/16"  of  nice,  shiny,  undamaged  center 
conductor.  With  practice,  this  operation  takes 
about  15  seconds. 

6.  (For  steps  6  through  10,  please  refer  to 
Photo  C)  Now,  use  the  razor  blade  or  X-Ac- 
to  knife  to  make  a  cut  in  the  cable's  outer 
jacket  only,  3/16"  down  from  the  end  you  cut 
off  in  step  5.  The  outer  jacket  will  cut  easi- 
ly— don't  apply  enough  pressure  to  cut  into 
the  braid.  If  you  damage  the  braid  you  "II 
have  to  start  all  over,  so  be  careful.  Apply 
very  gentle  pressure  and  rotate  the  cable  360 
degrees  until  you've  made  a  shallow  cut  all 
the  way  around.  When  you  feel  the  slightest 
resistance  from  the  copper  braid  stop — 
you've  cut  far  enough.  Pull  off  the  3/1 6"  of 
jacket  material,  exposing  this  much  undam- 
aged braid. 

7.  Push  the  open  end  of  the  type  N  center 
pin  onto  the  cable's  center  conductor*  If 
you're  using  stranded-conductor  cable  (and  I 
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hope  you  are — it*s  much  more  flexible  and 
easier  to  work  with  in  the  long  run),  be  sure 
thai  no  strands  are  separated  from  the  bundle 
before  attempting  to  push  the  center  pin  over 
it.  If  any  strands  are  separated,  gently  twist 
them  back  together,  making  sure  to  twist  in 
the  same  direction  as  the  conductors  were 
originally  stranded  by  the  manufacturer.  The 
center  pin  should  "bottom  out"  on  the  tip  of 
the  center  conductor,  with  the  open  end  of 
the  center  pin  laying  flat  against  the  cable's 
dielectric.  If  this  is  not  the  case,  and  the  pin 
"bottoms  out"  with  more  center  conductor 
still  showing  between  the  pin  and  the  dielec- 
tric, you  need  to  cut  a  bit  more  off  the  center 
conductor  length.  Look  to  see  how  much 
center  conductor  shows  between  the  end  of 
the  pin  and  the  dielectric;  pull  the  pin  back 
off,  and  cut  off  that  amount  of  center  conduc- 
tor, Now,  push  the  pin  back  on.  It  should  bot- 
tom out  on  the  center  conductor  and  rest 
against  the  dielectric  with  no  extra  center 
conductor  showing.  Again,  this  step  could 
taJce  a  bit  of  practice,  but  after  you've  in- 
stalled a  few  connectors  it  will  take  only  a 
few  seconds. 

8.  Lay  the  end  of  the  cable,  with  the  pin 
installed,  on  a  flat  working  surface  and  place 
a  gentle  weight  (tike  a  heavy  book)  on  the 
cable  about  4'-6"  back  from  the  end  of  the  ca* 
ble.  Twist  the  center  pin  until  the  soldering 
hole  shows  on  top,  so  you  can  get  at  it  easily. 
Apply  heat  from  your  soldering  iron  or  gun 
to  the  pin,  near  the  hole,  and  wait  a  few  sec- 
onds for  the  heat  to  transfer.  Applying  a 
small  amount  of  solder  between  the  pin  and 
the  tip  of  the  iron  will  make  this  heat  transfer 
go  much  faster. 

When  the  pin  has  reached  soldering  heat 
(this  shouldn't  take  more  than  five  or  six  sec- 
onds), apply  solder  directly  to  the  hole  in  the 
pin.  After  it  flows,  continue  to  push  a  bit  of 
solder  into  the  hole  to  be  sure  it  "wets"  to  the 
cable's  center  conductor.  Don't  use  too  much 
solder  or  it  will  be  difficult  to  get  the  excess 
off  the  outside  of  the  pin  (and  this  will  be 
necessary  to  complete  connector  installation 
and  use).  Take  the  iron  and  solder  away,  and 
wail  about  10  seconds  for  the  pin  to  cool  off. 


Blowing  gently  on  the  pin  will  accelerate  this 
process.  When  the  pin  has  cooled  down  so 
that  it's  not  too  hoi  to  touch,  pull  on  it  gently 
to  be  sure  it  is  well  attached  to  the  center 
conductor.  If  it  pulls  off,  the  solder  didn't 
"take,'1  indicating  either  not  enough  soldering 
heat,  not  enough  solder,  or  an  oxidized  center 
conductor.  If  the  center  conductor  looks 
bright  and  shiny,  it's  not  oxidized.  If  it  has  a 
dull  or  oxidized  appearance,  there's  some- 
thing wrong  with  this  piece  of  cable  and  it 
probably  shouldn't  be  used  anyway.  Try 
again,  and  with  practice  you'll  find  the  pin 
and  conductor  will  "wet"  very  well  and  the 
pin  will  be  impossible  to  pull  off  with  your 
hands. 

9,  Assuming  the  pin  is  properly  soldered, 
inspect  the  outside  of  the  pin  to  see  if  excess 
solder  has  flowed  onto  it.  Excess  is  any 
amount  that  causes  a  "bump"  in  the  diameter 


f 

Photo  £).  The  completed,  installed  type  N 
connector.  When  the  rear  nut  was  tightened 
a  very  small  space  remained  between  the  nut 
and  the  connector  body.  This  is  perfectly 
normal.  Using  high-quality,  open-end 
wrenches  for  final  assembly  avoids  scratch- 
ing or  nicking  the  connector  plating  and 
leaves  a  shiny,  weatherproof  surface. 


DJ-580  Dual  Bander 

Rioto  for  Dernonsirahon  on*y- 

Abuse  to  the  Ti^iscefver  will  vori 

tte  warranty 


Summer  Discount  till  8/31/93 

Available  at  your  Dealer 
DJ-580T    Coupon  value  $20.00 
DJ-F1  T     Coupon  value  $20.00 
DR-600T   Coupon  value  $25.00 


Model  DJ-580T 


The  DJ-580T  gives  new  meaning  to  the  word  "  Versatility"  This  Super-compact  radio  offers  great 
sound,  excellent  sensitivity,  and  a  comfortable  ergonomic  design  that  puts  it  in  a  class  by  itself. 


The  Right  Features,  Right  Now: 

Alinco's  DJ-580T  has  Full-Duplex  Cross  Band 
operation  and  cross  Band  Repeater  functions  with  real 
world  power  and  excellent  sensitivity.  Airband  receive 
with  simple  modification. 

This  unit  has  built  in  DSQ  for  paging,  CTCSS  encode 
and  decode  standard,  various  scanning  functions,  3 
power  level  selections  for  each  band,  bell  function,  and 
an  illuminated  keypad. 

New  MCF  function  allows  you  to  set  the  40  memory 
channels  regardless  of  which  channels  you  want  for 
VHF  or  UHF.  Any  combination  is  possible. 

If  the  battery  is  depleted  to  less  than  5  volts,  Alinco's 
Patented  Low  Battery  Function  is  automatically 


activated.  You  can  continue  to  operate  the  radio  all  the 
way  down  to  3.5  volts.  This  feature  will  also  indicate 
when  the  battery  is  getting  low. 

Check  out  the  affordable  technology  of  the  9Q*s* 
Check  out  AUNCO. 


ftLINCO 


AUNCO 


ELECTRONICS  INC 

AL1NCO  ELECTRONICS  INC. 

438  Amapola  Avenue,  Unit  1 30,  Torrance,  CA  9050  J 

Tel:  (310)  618-8616  Fax:(310)  618-8758 

Specification  and  Icalurt.'  arc  subject  to  chuiigc  without  notice  or  obligation* 
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of  [he  pin.  A  thousandth  of  an  inch  of  solder 
is  not  a  problem,  but  ten  thousandths  proba- 
bly is.  If  excess  solder  is  on  the  pin,  use  a 
very  fine  gril  emery  cloth  or  very  fine  nail 
file  (not  a  targe  machinist's  file  or  rasp!)  to 
gently  file  it  away.  You  don'l  want  to  file 
away  at  the  center  pin's  original  plating, 
which  is  likely  to  be  a  very  fine  layer  of  gold. 
Again,  with  practice  there  won't  be  any  ex- 
cess solder  anyway. 

10.  Slide  the  braid  clamp  over  the  end  of 
the  cable,  with  the  smaller-diameter  end  to- 
wards the  connector  pin  already  installed, 
and  the  Larger-diameter  end,  which  should  be 
beveled  and  have  a  rather  sharp  edge,  to- 
wards the  bulk  of  the  cable,  rubber  gasket, 
washer  and  rear  nut  already  installed  in  steps 
1  through  3.  Gently  fold  the  braid  back  over 
the  metal  braid  clamp  until  all  of  it  is  folded 
neatly  against  the  3/16"  shaft  of  the  clamp,  If 
you  trimmed  the  jacket  correctly  in  step  6, 
the  braid  will  end  before  the  beveled  part  of 
the  braid  clamp.  If  you  cut  off  too  much  jack- 
el,  braid  h<hairsr'  will  extend  over  the  beveled 
portion  of  the  clamp,  and  this  is  no  good. 
Some  hams  just  "trim  away**  any  extra  braid 
at  this  point,  bul  this  defeats  the  purpose  of 
using  a  type  N  connector;  If  the  braid  is  too 
long,  that  means  too  much  jacket  has  been 
removed,  which  also  means  too  much  dielec- 
tric will  now  be  exposed  between  the  clamp 
and  the  pin.  This  will  ruin  the  geometry  of 
the  installation,  make  "sealing''  the  connector 


difficult,  and  defeat  the  purpose  of  using 
such  excellent  "constant  impedance1"  connec- 
tors. If  you  made  a  mistake,  it's  better  to 
chalk  it  up  to  experience  and  start  over  with 
steps. 

11.  You  are  now  done  with  all  the  critical 
operations.  All  that  is  left  is  to  screw  the  con- 
nector together.  Push  the  connector  body 
over  the  pin  and  onto  the  cable,  with  the 
threads  "fiisl"  towards  the  bulk  of  the  cable. 
If  no  excess  solder  is  present  on  the  pin  this 
should  happen  quite  easily.  You  might  meet 
with  just  a  little  resistance  as  the  pin  inserts 
itself  into  the  Teflon  dielectric  of  the  connec- 
tor body,  but  a  bit  of  a  "push,"  and  it  will  be 
on.  This  will  place  the  braid  clamp  fully  in- 
side the  connector  body  as  well,  as  you  will 
see.  When  you've  pushed  the  body  onto  the 
cable,  and  all  steps  have  been  done  properly, 
the  tip  of  the  center  pin  should  be  about 
"flush"  with  the  end  of  the  connector,  and  the 
rear  end  of  the  braid  clamp  will  be  fully  in- 
serted  inside  the  body,  now  recessed  about 
3/16".  If  this  doesni  happen,  you  didn't  fol- 
low some  instruction.  Think  it  out,  and  try 
again. 

12.  Slide  the  rubber  gasket  down  to  the 
connector  end  of  ihe  cable  until  it  seats  itself 
on  the  rear  (beveled,  sharp)  end  of  the  braid 
clamp.  These  two  pieces  are  designed  to 
"male,"  and  the  beveled  end  of  the  braid 
clamp  will  end  up  inside  the  rubber  gasket.  If 
youVe  thinking  that  the  braid  clamp  will  cut 


the  rubber  gasket  in  half  when  the  connector 
is  fully  tightened  on,  you're  correct:  This  is 
part  of  the  design. 

13,  Now,  slide  the  flat  washer  down  to  the 
rubber  gasket  so  that  it  rests  against  the  flat 
side  of  the  gasket  and  is  fully  inside  the  con- 
nector body. 

14.  Slide  the  rear  nut  down  to  the  connec- 
tor body  until  it  mates  with  the  body's 
threads,  and  gently  twist  the  nut  clockwise  to 
screw  it  into  the  connector  body.  After  four 
or  five  twists  you  should  begin  to  feel  some 
resistance  to  further  threading.  Now  is  the 
time  to  get  out  those  two  open-end  wrenches! 
Use  the  5/8"  wrench  on  the  rear  nut,  and  a 
thin  11/16"  wrench  on  the  "flats"  of  the  con- 
nector  body  (a  '*fat"  or  "thick"  wrench  usual- 
ly won't  fit—there  is  only  about  3/16"  space 
here  for  the  end  of  the  wrench).  Hold  the 
body  firmly  while  threading  the  nut  into  it 
until  you  meet  considerable  resistance  to  fur- 
ther threading.  At  this  point,  the  rear  nut 
should  either  be  "bottomed  out"  right  against 
the  connector  body,  or  close  to  it,  with  a  very 
small  space  showing  between  the  nut  and  the 
body.  You're  done!  {See  Photo  D) 

Although  this  took  a  lot  of  description, 
complete  installation  of  the  UG21D/U  type  N 
male  connector  takes  onlv  about  two  to  three 
minutes  for  the  beginner,  and  far  less  time  for 
an  experienced  technician.  When  I  worked  in 
an  engineering  lab  many  years  ago  I'd  take 
an  entire  day  about  once  or  twice  a  year  just 


The  ears 
have  it! 


•  •  The  R8  is  like  a  breath  of  fresh  air,  with  its 

ground-up  engineering  and  uptodate  digital 

control  from  the  front  panel.  I  am  very  pleased 

to  see  a  quality  HF  receiver  of  American 

manufacture  that  should  successfully 

compete  on  the  world  market  ^  ^ 

Bill  Clarke 
73  Amateur  Radio  Today 


When  we  introduced  the  American-made  R8  Woridband 
Communications  Receiver,  we  knew  it  would  be  judged  by  some  very 
discerning  ears,  experts  accustomed  to  the  finest  in  short-wave  listening 
equipment  from  around  the  world  After  listening  to  the  world  on  the 
Drake  R8  loud  and  dear,  they  have 
delivered  a  decisive  verdict. 

They  appreciated  the  R8's 
sensitivity,  clarity,  simplicity,  and  all- 
around  versatility  so  much  that  many 
of  them  declared  the  R8  simply  the 
best  of  its  class.  High  praise,  indeed, 
from  very  well-traveled  ears. 

But  why  take  the  word  of  mere 

R  L  Drake  Companv 
P  Q.  Box  3006 
Miamisbur  g.  OH  45343 
USA 


experts?  Put  the  Drake  R8  to  the  test  yourseff  with  a  15-day  money- 
back  trial  period  on  factory  direct  purchases,  and  let  your  ears  be  the 
ludge  If  you're  not  impressed  by  Drake  s  quality,  performance  and  ease 
of  operation,  all  in  a  receiver  costing  less  than  S1+0Q0.00,  return  Ihe  R8 

Receiver  within  15  days,  and  well 
refund  your  money  in  full,  less  our 
original  shipping  charge.  To  order 
your  R8  factory  direct,  for  more 
information,  or  for  the  dealer  nearest 
you.  call  1-800-723-4639  today. 
We're  confident  that  once  youVe 
listened  to  the  R8,  your  ears 
hear  of  nothing  else. 


DRAKE 


In  touch  with  the  world. 
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to  build  type  N  "patch"  cables  for  the  lab, 
and  could  usually  assemble  50  or  75  such  ca- 
bles per  day,  wiih  two  connectors  per  cable. 
This  is  a  lot  of  connectors,  considering  I'd 
take  tots  of  breaks  to  avoid  total  boredom. 

To  test  your  completed  connector  assem- 
bly and  installation,  hold  the  connector  firm- 
ly in  one  hand,  grab  the  cable  about  six  inch- 
es away  in  the  other  hand,  and  give  the  cable 
a  firm  pull  You  should  not  be  able  to  pull  the 
connector  off  the  cable.  In  fact,  even  50 
pounds  of  tension  will  not  pull  off  a  properly 
installed  type  N  because  the  braid  clamp  has 
amazing  strength.  You  might  also  want  to  use 
an  ohmmcter  to  check  for  the  possibility  of  a 
short  circuit  between  the  pin  and  body  of  the 
connector,  but  if  you*ve  followed  directions, 
this  is  extremely  unlikely. 

Caveats 

If  you  use /0am  dielectric  cable  (any 
brand)  or  Belden  9913  type  cable,  do  not  ex- 
pect the  standard  UG21D/U  center  pin  to  fit 
the  center  conductor!  Foam  cables  and  9913 
both  use  "oversized1"  center  conductors  (due 
to  the  lower  dielectric  constant  of  the  insula- 
tion material  used)  which  is  larger  in  diame- 
ter than  standard  RG8A/U  or  RG2I3/U  mili- 
tary types,  and  will  not  fit  the  standard  pin 
dimension.  Thankfully,  special  type  N  con- 
nectors are  available  for  these  non-standard 
cables.  They  are  often  sold  as  UG2I-9913  or 
some  such  nomenclature  to  indicate  they  are 


supplied  with  an  oversized  pin  specifically  to 

accommodate  the  special  cables. 

If  you  use  double-shielded  cable  like 
RG9/U  or  RG214/U,  the  braid  may  not  fil  in 
a  standard  UG2J/U  braid  clamp/body  assem- 
bly. These  specialty  cables  also  have  special 
connectors  made  just  to  suit  them,  (Frankly, 
unless  you  are  using  the  cables  to  intercon- 
nect repeater  duplcxer  cavities,  I  can't  imag- 
ine why  you'd  want  to  use  double-shielded 
cable.  It  is  not  any  better  in  any  respect  than 
single-shielded  cable,  with  the  sole  exception 
of  its  reduced  RF  leakage  property.  Single- 
shielded  cable  like  RG213/U  has  low  enough 
leakage  for  99.9%  of  amateur  applications*) 

There  are  varieties  of  type  N  connectors 
which  are  more  complex  and  contain  more 
pieces  than  the  UG21D/U  type  described 
here.  For  the  most  pan,  they  aren't  any  bet- 
ter, except  possibly  at  the  high  end  of  the 
SHF  spectrum  (above  6  GHz)  and  therefore 
might  best  be  avoided.  Conversely,  there  are 
some  excellent  type  N  "crimp  on"  connectors 
which  require  no  soldering  at  ail  and  are  thus 
even  easier  to  install  than  the  one  described 
here.  The  problem  is,  some  of  these  cost  far 
more  and  require  specialized  and  expensive 
tools  for  their  installation.  A  good,  standard 
type  N  UG21D/U  connector  that  will  install 
exactly  as  described  here  and  is  of  high 
enough  quality  for  the  vast  majority  of  ama- 
teur applications  is  ihe  Amphenol  "RFX"  se- 
ries, part  number  82-202-RFX.  This  six  piece 


connector,  as  I've  described,  is  bright  nickel- 
plated  for  excellent  resistance  to  weathering, 
and  is  relatively  inexpensive,  averaging 
around  twice  the  price  of  a  cheap  UHF  type 
PL-259. 

One  more  note:  Yes,  type  N  connectors  are 
available  for  practically  eveiy  type  of  coaxial 
cable,  from  subminiature  RG174/U  to  "wa- 
ter-hose" sized  RG17A/U.  The  connectors 
intended  for  use  with  smaller  cables 
(RG174/U,  RG58/U,  RG59/U,  RG8X,  etc) 
have  a  smaller  rear  nut,  washer,  gasket  and 
braid  clamp  and  a  smaller  hole  in  the  center 
pin,  but  otherwise  install  as  described.  The 
connectors  intended  for  use  with  larger  ca- 
bles (RG17/U,  RG217/U,  RG18/U.  etc.)  have 
a  larger  body  and  rear  nut,  washer,  gasket 
and  braid  clamp,  and  a  laiger  hole  in  the  cen- 
ter pin,  but  still  install  as  described.  If  you 
practice  with  a  piece  of  military  standard 
RG2I3/U  you'll  learn  enough  to  know  how 
to  install  any  of  the  type  N  varieties  on  any 
cable  type. 

Once  you  gel  the  hang  of  it,  installing  a 
type  N  fitting  is  as  easy  as  falling  off  a  log 
and  much  less  painful.  The  type  N  has  lower 
loss  than  a  UHF  type  PL-259,  especially  in 
the  upper  VHF  and  UHF  spectrum  {300  MHz 
and  above),  is  more  weather-resistant,  han- 
dles more  RF  voltage,  and  will  fit  more  high- 
end  commercial  and  military  equipment  and 
antennas.  If  you  don't  get  familiar  with  using 
them,  you're  missing  the  boat. 


MAKE  RADIO  FUN  AGAIN! 


REPEATER  MAPS 


WB1 


MOW 

FULL 

COLOR! 


Use  the  QUICK-NEASY 
REPEATER  MAP  to  find  the 
repeater  you  are  looking  For! 
HIGH  QUALITY  laminated 
plastic  card  with  map  of  your 
state  (California  residents 
specify  Worth  or  South  CA) 
with  2ft\  repeaters  on  the 
front  and  other  bands  on  the 
back.  Because       it's 

laminated,  it's  tough  and 
nigged.  YOUULOVTm 

a*  ^r-        includes: 

S  A   9S    144MHz  220MHx 
Yv./V     440MHz  MO  MHz 

PER  CARD  1-2  am 

ORDER  3  CARDS  FOR  JUST  $10 


MODIFICATION 

Books 
(Vol.  5A  or  5B> 

5A  for  Kenwood. 
Icom,  Scanners 

56 tof  AJhco,  Ma  ac 
Standard,  Ybesu.  v  it, YD 
C8,  and  others.         Ed 


REPEATER  MAP800K 

NEW! 

1993-94 

INCLUDES: 

10M.2M 
220  MHz 

440  MHz 

SOOMHz 

1.2  GHz 


Our  quality  Repeater  Maps  ore  now 
availabie  in  book  form!  That's  right, 
our  new  book  Includes  all  U.S. 
States,  oil  Canadian  Provinces, 
Mexico,  Central  America  and  the 
Caribbean*  Maps  show  crly 
locafionu  repeaters,  highways,  ham 
dealers,  and  tourist  information! 
PERFECT  TOR  TRAVEL!  More  than  175 

ORDER  TODAY!  $9.95 


QSLCAW 

Display  your  QSl  cards 
wHn  pride!  Plastic  card 
■hangers  protect  your 
IcaraY  Each  pack 
contains  two  holders. 
Each  hokjer  $4.95 
displays  20  cords,   ^ 


QVICK-N-EASY 

sHotawAve 

New  book  includes 
everything  you  need 
to  know  to  have  fun 
with  shortwave  rao5o> 
Gfeaf  book  for 
beginners  and  also 
experienced  listeners 

Tocum$9.95 


CATALOG  $2 

Gf  FUNDED  WTTH  FUCCMAS 


15800  NW  31st  a.  DeptG 

Vancouver,  WA  98685-1619 

(206)  573-0910  Phone/FAX 

Dealer  inquiries  Welcome 


CARD  ORDERS 

ADD  50*  SHIPPING 

BOOK  ORDERS 
^DD^3i0£$HIPPlNG 
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QSO  Tutor® 

Sturh  Aid  for  I  fit*  Amateur  Kurlio  E-aliuis 


Jfew  -  IVo-CodL 
i>cht  Package-" 


• 


Consider  the  rest$ 
then  buy  the  best! 


Compare  (J»e  fe3forts  , 

n«d  if        """^Wed  ttudy  where 


*  Rons  on  IBM  compatibles  or  Macintoshes 

*  Programs  art  available  for  Novice, 
Technician,  No- Cod*  Technician,  General. 
Advanced  And  F.\tra  Amateur  class  enams 
as  well  as  Commercial  Radiotelephone  and 
Commercial  Radar  l-ndorse  merit,  hath 
program  sold  separate!* . 

*  Worlt  with  the  entire  question  pools,  ur 
study  questions  automatically  selected  bj 
the  program  from  tour  weakest  areas. 

*  Questions  current 

*  Include*  full  screen  graphics,  explanations 
on  appropriate  questions  and,  on  the  IBM 
version,  a  pop-up  calculator. 

-Logs  multiple  study  sessions  and  allows 
resuming  at  a  lutcr  time.  Returns  to  review 
missed  questions  if  desired. 

*  Creates  randomly  gcneraied  sample  tests 
on-line  or  printed  with  graphics  on 
Epson/ IBM  or  Macintosh  printers. 

-  Public  Domain  Morse  code  tutor  is 
included  on  request  at  no  eiira  charge. 


MET] 


inu 


waiYjr 

■P  «  Oft  E^^^wha.  -  -^""^r  4W  tltijcvc 

KASZMK 


-QSOTto-'i 
fK'tijrtmj 


(he 


Also  Available: 

1  ne  ultima  e  catn  te   ■  v 

""-Ate  njupS^-, 


^<^nfijngr  extendi  Jl      S*  cu*tmi 
MnPMt!»:l-        7^d  *nemontt  wj[h 

lySAmuki-meimp 


«>wn, 


$29.95 


*  *n»  for  ffcurt, 


ptfcantor 
ftovkx  thrv  Eztrw 
jtnaComm.  Racfv 


$39.95 

now  j- 


'99.95 


QSO  Software 

308  Partridge  Way 
Kennel i  Square.  PA  J 9348 
H5-;HT*ilOf  (Voice or  PAX) 


pirdn  to*  Mo-Cod*  IfCft. 
(Nqvk&  j  rtd  Ttcft  pfogrmtm) 


pr>|jli*i  tn  S;4r^<rrf»h  i^r  Ml.m     hi  ^H-li; 


CIRCLE  145  ON  READER  SERVICE  CARD 


73  Amateur  Radio  Today  •  July,  1 993  1 5 


■■ 


Number  5  on  your  Feedback  card 


Mobile  CW  Operation 

Ham  radio's  oldest  mode  keeps  rolling. 


by  Steve  Katz  WB2WIK/M6 


Wail  a  minute,  what's  that  again?  Who 
would  want  to  operate  mobile  CW? 
1  do.  for  one,  and  I'm  finding  a  growing 
number  of  mobile  CW  enthusiasts  on  the  HF 

bands  who  must  agree  with  me  that  it's  great 
fun  and  more  productive  than  mobile  phone 
(SSB)  operating.  CW  is  our  oldest  mode  of 
amateur  radio  communications,  and  enjoys 
an  80-plus-ycar  history  of  hundreds  of  thou- 
sands of  operators  and  many  millions  of  suc- 
cessful contacts  made*  Yes,  it's  old-fash- 
ioned, but  CW  is  hard  to  beat  for  making 
contacts  with  minimal  equipment  and  anten- 
nas* Because  of  its  narrow  bandwidth  and 
smallest-possible  consumed  spectrum,  CW  is 
an  efficient  mode  of  communications,  The 
"newer"  digital  modes,  like  RTTY,  AMTOR 
and  packet  are  a  bit  faster  and  more  automat- 
ed, but  all  require  specialized  equipment  that 
cannot  always  be  managed  for  field,  portable 
or  mobile  operations. 

Mobile  operations,  besides  being  fun  and 
a  great  way  to  pass  the  time  while  stuck  in 
traffic,  lends  itself  beautifully  to  CW  work. 
How  does  one  drive  a  vehicle  and  send  CW 
at  the  same  time?  Easily!  How  do  you  drive 
and  talk  into  a  microphone  at  the  same  time? 
It's  almost  the  same  thing,  and  while  most 


mobile  phone  operators  have  had  at  least  one 
experience  where  the  mike  cord  got  entan- 
gled in  the  steering  wheel  or  knocked  over  a 
cup  of  coffee  sitting  on  the  dashboard,  a 
properly  laid-out  mobile  CW  station  will 
never  encounter  these  difficulties!  How  does 
one  concentrate  on  driving  and  copy  CW  at 
the  same  time?  Easily!  Of  course,  you  must 
copy  "in  your  head,"  and  not  be  reliant  on 
pencil  and  paper,  lest  your  mobile  CW  oper- 
ations become  deadly  hazardous. 

Eased  on  my  several  years*  experience  in 
operating  mobile  CW,  I  have  developed  a 
few  ground  rules  by  which  newcomers  to  the 
art  must  reasonably  try  to  abide: 

1.  It  helps  to  be  a  good  CW  operator  to 
start  with.  Sloppy  sending  or  poor  copying 
ability  will  make  mobile  CW  work  nearly 
impossible.  Practice  at  home  for  as  long  as  it 
takes  to  become  proficient  in  CW  work,  and 
wait  until  you  start  receiving  unsolicited 
compliments  on  your  "fisf  before  attempt- 
ing mobile  CW  work, 

2.  It  helps  to  have  small,  uncomplicated 
equipment.  While  a  new  TS-450S  might 
make  a  good  mobile  rig,  it  has  loo  many 
knobs  and  buttons,  which  might  be  a  distrac- 
tion, Fd  stick  with  simple,  inexpensive,  sol- 


id-state (and  no-tune)  rigs.  My  latest  acquisi- 
tion for  mobile  CW  work  is  the  new  MFJ 
model  MFJ-9020,  a  20  meter  (only)  CW  (on- 
ly) transceiver  which  occupies  less  space 
than  the  average  2  meter  FM  rig,  weighs 
almost  nothing,  mounts  anywhere,  and  has  a 
list  price  of  only  $179  (I  got  mine  for  $169, 
brand-new).  See  Photo  A,  This  little  rig 
works  incredibly  well  and  has  only  four 
front-panel  controls,  one  of  which  is  the 
ON/OFF  switch!  Who  needs  S-meters,  out- 
put level  meters,  dual  VFOfs,  memories  and 
so  forth  while  they're  driving  60  mph  on  the 
freeway?  Surely  not  I. 

3.  Permanently  mount  your  keyer  paddle 
in  the  most  convenient  and  comfortable  place 
possible.  I  have  mine,  an  MFJ  442B-X  (elec- 
tronic keyer  and  Bencher  paddle  in  one  small 
box),  attached  to  my  center  console  between 
the  two  front  seats  of  my  car,  between  the 
gearshift  handle  and  the  parking  brake  han- 
dle— a  nearly  perfect  spot,  at  a  reasonable 
height  to  make  sending  very  comfortable. 
See  Photo  8.  Route  all  wires  and  cables  so 
they're  not  in  the  way  at  all,  and  are  prefer- 
ably hidden  from  view  altogether.  (I  have 
mine  "lucked  away"  under  various  parts  of 
the  console  cover  materials.) 


Photo  A.  The  little  MFJ  QRP-CW  rig  will  mount  just  about  anywhere, 
and  is  so  light  t/iat  a  plastic  dash  wilt  hold  it  just  fine.  I  used  an  old 
bracket  from  a  Radio  Shack  CB  rig  (or  something),  modified  slightly 
for  the  MFJ  rig. 
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Photo  B.  The  MFJIBencher  keyerlpoddle  combination  works  well  and 

is  mounted  with  Velcro™  to  the  center  console  between  the  front 
seats  of  my  car.  Convenient,  handy,  unobtrusive  and  just  the  right 
height  for  easy  keying  while  mobile! 


Feedback 


In  our  continuing  effort  to  present  th© 
best  in  amateur  radio  features  and 
columns,  we  recogni2e  the  need  to  go 
directly  to  the  source — you,  the  reader 
Articles  and  columns  are  assigned  feed- 
back numbers,  which  appear  on  each 
article/column  and  are  also  listed  here, 
These  numbers  correspond  to  those  on 
the  feedback  card  opposide  this  page.  On 
the  card,  please  check  the  box  which 
honestly  represents  your  opinion  of  each 
article  or  column. 

Do  we  realty  read  the  feedback  cards? 
You  bet!  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To 
show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the 
lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss 
in  a  damning  or  praising  letter  to  the 
editor  while  you're  at  it.  You  can  also 
enter  your  QSL  in  our  QSL  of  the  Month 
contest.  All  for  the  low,  low  price  of  29 
cents! 
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VOX  CONTROLLER 


Repeater  /  Remote  Base  /  Cross  Rand  Repeater 

No  internal  connections  required  to  your  radios 
UC-1  for  1  receiver  and  t  transmitter $34.95 

the  BC-i  requires  artiy  your  interphone  connector 

BC-2  for  2  receivers  and  2  tfaiuniiticrc.».mm^  $64.95 
Provides  cortiratjor  2  separate  repeaters.  Um&ed  repeaters 
repcnfaieemme  base  or  2  imnsrrticn  in  crosstoanJ  repeat 

BC-2E  expander  board  for  the  BC-2..™ $69.95 

adds  PTMF  r/m  c&mrot.  CWfD  ami  Pk&nt  Patch 

BTD-S  DTMF  decoder  w/8  latched  outs ..$49.95 

Momentary  outputs  for  Star.  Pound  and  Zero 
Separate  output  for  LiTZ  {long  tone  zero) 

Products  have  over  and  reversed  voltage  protection 

Cable  set  for  BC-2  -  2  radios  and  power  $  1 9.95 

Cables  also  work  as  radio  to  TNC  cable  for  packet 

Dannhhid  latest  mfitrmation,  huileiias  and  new  prodtut 

announcements  24  hours  a  day  from  DataBase  of 

Tennessee  BBS  901-749-5256  or  901-749-5224 

Box  Products,  Inc. 

P.O.  Box  57  -  Lexington,  TN  38351 
Products  and  Services  for  Communication  and  Control 


orders 
800-854-2426 


Info  and  Tech  support 
901-968-5416 
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Low-Angle  Radiation  and  a 

Gigahertz  of  Coverage  on  vhf/uhf! 

The  FLYTECRAFT^  Model  CFN 

*  The  Model  CFN  Is  the  ultimate 
compact,  rugged  antenna  for  50  to 
1.3  Ghz  uselTTrinsnut  from  144  to 
1.3  Ghz)  *  Average  SWR  -  15 
across  transmit  range.  *  Amateur 
radio  licensees  operate  all  bands  - 
2M,  220, 450, 900,  and  1 .2  Ghz 

*  Novices!  Ideal  for  opernian  in 
220  or  1 .2  Ghz  band  for  which  you 
have  privileges.  *  Low  vertical 
angle  radiation  •  Large  capture  area 

*  Unity  gain  •  Use  indoors  or  out  ~ 
CFN  is  lightweight,  but  tough  - 
withstands  hurricane-force  winds, 

*  Instant  assembly  -  ideal  for 
permanent,  portable,  or  Field  Day! 

*  Attractive,  strong  design.  Unique, 
futuristic  appearance  23,25"  high. 


■Sfflf 


Bmft  with  pride  &  sold  worldwide  -  flytechaft*  usa 


FLYTECRAFT™  Model  CFN  -  $69.95 

Send  Check  or  5  Orifcr  tot  FLYTECRAFT  ™  P.O.  Boi  3141 
Sirat  VaUef  CA  93093  -  Add  SSJ50 1 fo  cocUneaial  US, 

V1SA/MC  PHONE  ORDERS    [S^fe^C™/ 


800-456-1273  M-F  9A-5P  {PT>  805-583-8173 
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UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detailed  application  manual 

Low  power  operation.  19ma  @  12  v 

CTCSS  decoder  on  the  UAI-20  only 

Assembled,  tested,  one  year  warranty 

Link  monitor- mi* /monitor  mule  control 

Adjustable  repeater  /fink  /DTMF  audio  outputs 

Selectable  DTMF  mute  on  repeater  and  link  audio 

Repeater,  link,  auxiliary  and  control  audio  inputs 


UAI-10 

$44.00 


UAt-20 

589,00 


CREATIVE  CONTROL  PRODUCTS 

3165  Bunting  Avenue 

Grand  Junction,  CO  SI 504 

|303)  434-9405 


Courteous  Service  *  Discount  Prices  -  Fast  Shipping 

P.O.  Box  567  •  Van  Nuys,  CA  91408 


REDUCED  PRICE! 
4  (USED)  AA 
RECHA  RGEABLB  BA  TTERIES 


[ 


Battery  pack  with  4  aa 

rvcfcei-cad  batteries  in  series 

to  make  a  4.6  volt  pack. 

Batteries  have  sokfertabs  and 

can  be  separated  and  reconfigured. 

CAT*  NCB-41AAU        SPECIAL  !  $2.00  per  pack 


12  Vdc  LATCHING  RELAY 


Midtex*  327-21 B20O 
12  Vdc.  400  ohmd  ual  coil  latching  relay 
DPDT,  2  amp  contacts.  Fits  1 6  pin  DIP 
socket  OB*  X 0  4"  X  0  33V  UL  listed 
CAT*  LftLY-125  S2  00  each 


VIDEO  RF  MODULA  TOR 


Originally  made  lor  use  with 
the  Commodore  computer, 
these  good  quality 
vhdeo  modulators 
were  probably 
desjgned  for  9  Vdc 
use,  but  they  operate 
well  on  6-12  Vdc.  They  accept  color  video  and  audio, 
and  a  selector  switch  is  provided  Tor  output  to  channel  2 
or  3  Easy  to  hook- up.  Requires  a  6- 1 2  Vdc  power  sup 
ply  or  wall  transformer  and  a  connector  to  interface  with 
your  audio/video  source.  RCA  Jack  output.  Hook-up  In- 
structions included.  3"  X  1.47"  X  075". 

CAT*  AVMOD-3  $5,00  each 


SOLID  ST  A  TE  DIP  RELA  Y 


International  Rectifier  f  DTO1K  ^^switch" 

SPST  normally  open  solid 

state  relay  m  DIP  configuration. 

AC  Load;  300  ma.,  20-280  Vac 

DC  Input  (turn  on):  5  to  25  ma. 

The  DC  Input  can  be  any  vol  [age  as  long  as  the  current 

is  maintained  between  5  and  25ma.  Use  a  dropping  re- 

s'stor  to  do  this.  LARGE  QUANTITIES  AVAILABLE. 

CAT#SSftLY-03  St. SO  each  *  25  for  $31  -25 


DC-DC  CONVERTER 


Satellite  Technology 

Services,  Inc.f  A V  01 1 

Input; 

13.75  Vdc  to  27-5  Vdc 

Oulpul: 

13.75  Vdc®  1.3  amps 

Plugs  into  cigar  lighter 

receptacle  in  car  or  airplane.  Converts,  filters  and 

regulates  voltage  tor  use  with  12-14  Vdc  appliances 

Fused  cigar  lighter  plug  on  heavy  duty  3  ft  cable 

4  1  2  ft  cord  on  output  side  terminates  with  a  small  DC 

co-ax  power  plug  thai.  *n  most  cases,  will  need  to  be 

cut-oft  and  replaced  with  another  type  ol  plug.  Ideal  tor 

powering  portable  TVs,  communications  equipment  etc. 

CAHAV-011    $5.00  each 


12  Vdc  COOLING  FAN 


Elma  Fan  f  MDA  120925LB 

12  Vdc.  110  ma. 

Black  thermoplastic 

housing  and  5  blade  impeler. 

3-63"  square  X  r  thick, 

14-  pigtail  leads 

CAT*  CF-12SS  7.50  each 


TOLL  FREE  ORDER  LINES 

1-800-826-5432 

CHARGE  ORDERS  to  Vis*.  Me$t*rCmrd  or  CTiWHW 


TERMS  Mtntntum  order  SW.OV  $h>pp*ng  and  handling 

for  the  43  continental  U.S-A,  $4.00  per  order   Aft  others 

including  AK,  HI  PR  or  Canada  must  pay  fut?  shipping, 

AH  orders  delivered  tn  CALIFORNIA  must  include  state 

\sales  tax  (7,25%,  7.5%,  7.75%,  3 ,25%.  3.5%}  .Quantities 

Limited.  NO  C.O.D.  Prices  subject  to  change  w/out  notice. 


CIRCLE  146  ON  READER  SERVICE  CARD 


Call  or  Write  For  Our 
FREE  64  Page  Catalog 

(Outside  The  U.S.A.  Send  $2.00  Postage) 

ALL  ELECTRONICS  CORP. 

CA-  91408 

CIRCLE  194  ON  READER  SERVICE  CARD 
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4.  Use  an  external  speaker  for  the  receiv- 
er, preferably  one  that  can  face  directly  at 
you.  I  use  an  amplified  speaker  to  help  over- 
come road  noise:  a  great  deal  from  Radio 
Shack,  model  21-541,  This  speaker,  which 
requires  a  source  of  12  VDC  power  as  well 
as  audio  drive,  produces  8  watts  of  undis- 
tortcd  audio,  sounds  great,  and  costs  about 
$25, 

5*  Since  mobile  stations  must  use  compro- 
mise antennas  due  to  space  limitations,  use 
the  best  mobile  antenna  you  can  find 
(whether  it  be  purchased  or  home-brewed).  I 
use  a  Hustler™  fold-over  mast  with  screw- 
on  resonator/whip  assemblies,  mounted  on  a 
heavy-duty  "ball"  (3/8"-24  thread)  on  the 
rear  fender  of  my  station  wagon,  with  the 
ball  height  32"  above  the  toad  surface.  The 
antenna,  with  the  20  meter  resonator/whip 
installed,  is  86"  long  and  62"  of  its  length  is 
completely  above  the  roof  line  of  the  vehi- 
cle. It  works  so  well  thai  1  often  can*t  be- 
lieve it!  I've  worked  about  45  states  and  70 
countries  with  this  system  so  far  (in  the  past 
few  months).  There  are  many  mobile  HF  an- 
tennas on  the  market,  and  most  of  them  will 
work  well  if  properly  installed. 

6.  If  you  like  DX,  stick  with  the  higher 
HF  bands  (20  through  10  meters).  Condi- 
lions  are  better  and  the  antennas  are  more  ef- 
ficient, and  cover  greater  bandwidth,  than 
ones  for  30-40-80  meters*  (Although  30  me- 
ters, being  a  digiial-mode-tf/j/v  band  with 
enforced  power  restrictions,  might  be  kind 
of  fun  from  the  car — I  haven't  tried  it  yet) 
Twenty  meters  is  probably  "open"  more 
hours  per  day,  and  more  days  per  year,  than 
any  other  band*  bui  17  and  15  meters  aren't 
too  far  behind,  and  12-10  meters  can  be 
great  daytime  bands  in  the  winter  months. 
Over  the  last  two  winters  (1990  and  1991), 
using  a  Radio  Shack  HTX-100  10  meter 
25W  rig  and  an  81  long  "CB"  whip  (cost: 
$9,95),  1  worked  mobile  CW  DXCC. 

7.  If  you  realty  like  DX,  try  a  mobile 
power  amplifier!  I  use  a  home-brewed  one 
(shown  in  the  photograph)  which  cost  about 
$60  to  build  and  uses  a  pair  of  MRF247,s  to 
develop  100W  output  power  with  less  than 
5W  drive  across  the  HF  spectrum,  3-30 
MHz.  This  amp  was  a  cinch  to  build  and  is 
essentially  identical  to  the  Communications 
Concepts,  Inc.  (Bcavercreek,  Ohio)  model 
EB-63,  which  sells  for  $89.95  in  kit  form, 
without  cabinet  or  heal  sink.  My  little  amp 
sits  tucked  away  in  the  corner  of  the  trunk, 
just  a  few  inches  from  the  antenna  base. 
(See  Photo  C) 

8.  Answer  CQs  on  an  active  band;  only 
call  CQ  when  the  band's  nearly  dead.  No 
matter  what  you  run,  your  mobile  signal  will 
not  compete  very  well  with  base-stations  us- 
ing higher  power  and  efficient  antennas. 
(However,  I  have  been  able  to  work  weak 
DX  stations  right  through  enormous  pile-ups 
when  Fve  been  parked  at  advantageous  lo- 
cations. Using  100W  and  my  mobile  whip, 
while  parked  on  a  good  mountaintop  with  a 
clear  horizon  in  all  directions,  has  done  bet- 
ter for  me  sometimes  than  my  legal-limit 
station  at  home.  Driving  or  parking  along  an 


Photo  C  The  trunk  compartment  with  the  hatch  door  removed.  The  12  VDC  cooling  fan 
is  mounted  to  the  hatch  cover  and  blows  directly  on  the  mobile  amp's  heat  sink,  which  is 
normally  just  a  few  inches  below  the  fan  when  the  hatch  is  closed.  The  amp  can  be  seen  to 
the  right. 


ocean  beach  isn*t  bad,  either,) 

9.  Be  sure  to  make  your  own  vehicle  as 
free  of  ignition  noise  in  the  RF  spectrum  as 
possible.  You  can't  control  other  vehicles  on 
the  road,  but  almost  any  motor  vehicle  can 
be  improved  in  this  area.  Simply  using  resis- 
tor-type spark  plugs  and  shielded  ignition 
wiring,  regularly  replaced  when  worn,  goes 
a  long  way  towards  minimizing  ignition 
noise.  My  Volvo  wagon,  factory-equipped, 
happens  to  be  a  very  low-noise  vehicle,  but 
many  aren't. 

10.  Lastly,  when  using  long  or  top-heavy 
mobile  antennas  (as  many  are)  it  often  pays 
to  "guy"  them  a  bit  to  prevent  damage  from 
high-speed  driving.  My  Hustler  20  meter 
whip  would  place  too  much  strain  on  any 
conventional  ball  mount  when  traveling  at 
high  speeds  (let's  not  discuss  how  high)  if  it 
weren't  secured  with  a  piece  of  string  to  the 
roof  rack  of  my  car. 

So  much  for  suggestions.  How  are  mobile 
CW  contacts  made?  No  sweat!  Same  as 
home-station  CW  contacts.  You  either  an- 
swer someone  else's  CQ,  caH  CQ  yourself, 
or  break  into  a  CW  QSO  if  it  sounds  inter- 
esting. Your  mobile  rig  will  have  to  have 
some  sort  of  break-in  capability  (full  QSK 
or  "semi-QSK,"  which  is  usually  the  same 
as  VOX  on  SSB)  so  you  only  need  to  touch 
the  paddle  to  send,  After  just  a  bit  of  prac- 
tice you1 11  be  having  long  CW  rag-chews 
with  the  best  of  us.  Operating  mobile  phone 
or  CW  is  all  the  same — -if  you  can*t  chew 
gum  and  walk  at  the  same  time,  mobile  op- 
eration on  any  mode  is  not  for  you.  But  if 
youVe  had  no  problem  with  VHF-FM  mo- 
bile work,  then  CW  HF  mobile  work  is  not 
any  more  difficult,  provided  you're  a  profi- 
cient CW  operator  to  begin  with. 

Personally,  I  like  CW.  It's  very  relaxing  to 
me,  and  easier  to  listen  to  for  long  periods 
than  phone.  Probably  the  great  narrow-band- 


width CW  filters  that  allow  only  one  signal 
to  pass  to  the  speaker  have  a  lot  to  do  with 
this.  You  can't  use  a  500  Hz  filter  on  SSB, 
but  on  CW  it's  the  norm.  Even  my  little 
MFJ-9020  has  a  factory-standard  narrow 
CW  filter  (with  an  even  narrower  one  avail- 
able as  an  option)  which,  for  the  most  part, 
is  narrow  enough  to  allow  receipt  of  just  one 
signal  at  a  time,  even  during  crowded  condi- 
tions. While  headphones  make  CW  opera- 
tion even  easier  at  home,  Td  not  recommend 
them  for  mobile  work:  They're  illegal  to  use 
while  driving  in  most  states,  and  might  re- 
strict your  ability  to  hear  emergency  sirens 
or  horns  honking.  As  with  any  mobile  work, 
the  task  of  controlling  your  vehicle  must 
lake  priority  over  a  QSO*  Occasionally  you 
might  need  to  forget  about  your  QSO  and 
make  an  emergency  maneuver — just  do  it, 
and  forget  about  the  QSO.  Your  contact  will 
probably  still  be  there  after  the  emergency  is 
over,  but  if  not,  so  what?  There  will  always 
be  another  contact. 

I  guess  in  addition  to  being  a  proficient 
CW  operator,  it  pays  to  be  a  good  driver!  I'd 
not  recommend  mobile  CW  work  (or  maybe 
mobile  work  of  any  kind)  for  brand-new 
drivers  who  are  still  learning  the  ropes,  or 
for  nervous  drivers  who  consider  the  task  of 
keeping  their  car  on  the  road  an  enormous 
job  that  requires  100%  concentration  and 
then  some.  But  for  those  of  us  who  drive 
comfortably  in  all  kinds  of  conditions,  and 
those  who,  like  me,  log  50,000  miles  per 
year  on  the  roads  with  zero  accidents,  mo- 
bile CW  operation  should  be  as  easy  as 
falling  off  a  log.  And  speaking  of  logs,  don't 
forget  to  keep  one  in  your  glove  compart- 
ment to  record  all  the  great  DX  you're  going 
to  work! 

Hope  to  hear  you  on  the  CW  bands.  For 
now,  this  is  WB2WIK/M6  (mobile,  6th  call 
area)  QRZ  DX? 
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RAMSEY  ELECTRONICS 


3 

$2995" 


2  WAY  RADIO 
SERVICE  MONITOR 

COM-3,  the  worfd's  trigs!  popular  ^ow-cost  service  moni- 
tor. Fpr  snops  big  or  small,  the  COM-3  delivers  advanced 
capafrLHies  for  a  fantaiic  price — and  our  new  lease-  pro- 
gram allows  y  o  u  to  own  a  COM-3  for  tess  than  $3.00  a  day . 
Features  'Direct  entry  keyboard  with  programmable 
memory  »AudiO  &  transmitter  frequency  counter  *  LED  bar 
graph  frequency/error  deviation  display  *0,1-10.000  pV 
output  levels  'High  receive  sensitivity,  less  than  5  pV 
•100  kHz  to  $$B.9Qd$  MHz  -Continuous  frequency  cover- 
age 'Transmit  protection,  up  lo  100  walls  »CTS  tone 
encoder.  1  KHz  and  external  modulation. 


RSG-1 0 
$2495°° 


SYNTHESIZED 
SIGNAL  GENERATOR 

Finally,  a  low-cost  lab  quality  signal  generator— a  true 
alternative  to  the  57.000  generators.  The  RSG-lO  is  a 
hard  working,  but  easy  to  use  generator  ideal  tor  the  lab 
as  weH  as  tor  production  test,  Lease  it  for  less  than  $3.00  a 
day .  Feal  ures  *  1 00  kHz  to  999  MHz  *  1 00  Hz  resolution  to 
500  MHz .  200  Hz  aoove  •  1 30  to  -'■10  dBm  output  range 
•0.1  dB  output  resolution  'AM  and  FM  modulation  *£0 
programmable  memories  •Quipul  selection  in  volts,  dB, 
dBm  with  instanl  conversion  between  units  -RF  output 
reverse  power  protected  "LED  display  ol  all  parame- 
ters— no  analog  guesswork! 


FREQUENCY  COUNTERS 


CT  70  7  DIGIT  525  MHz 


CT-90  9  DIGIT  600  MHz       CT- 125  9  DIGIT  1 .2  GHz 


Ramsey  Elednonics  has  been  manufacturing  elec- 
tronic test  gear  for  over  10  years  and  is  recognized  for 
its  lab  quality  products  at  breakthrough  prices.  All  of 
our  counters  carry  a  full  one-year  warranty  on  parts 
and  labor.  We  take  great  pride  in  being  the  largest 
manufacturer  of  low-eort  counters  in  (he  entire 
U.S.  A-  Compare  specifications,  Our  counters  are  Full- 
featured,  Irom  audio  to  LtHF,  with  FET  high 
impedance  input,  proper  wave  shaping  circuitry,  and 
durable  high  quality  epdKy  glass  plated-thru  PC 
board  construction.  All  units  are  100%  manufactured 
in  the  U.S.A.  All  counters  feature  1 ,0  ppm  accuracy. 


NEW  CT-250  2.5  GHZ 


ACCESSORIES  FOR  COUNTERS 

Telescopic  ship  antenna— BNC  plug,  WA-lQ ¥1 1 .95 

High  impedance  probe,  light  loading,  HP-1 

Low-pass  probe,  audio  use,  LP-1  , 

Dkecl  probe,  general  purpose  use,  DC-1    

Tilt  bail,  elevates  counts*  for  easy  viewing,  TB-70  , 

Rechargeable  internal  battery  pack,  BP-4 ...... 

CT-90  oven  timebase,  0,1  ppm  accuracy,  OV-1  . . . 


£16.95 
$16.95 

$16.95 
$9,95 

$8.95 
59.95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CT-50 


CT-7Q 


CT-90 


C"M25 


CT-?50 


PS10B 
Prescaler 


FREQ,  RANGE 


20  Hz-600  MHz 


£QHz-5S0MHz 


10  Hz-600  MHz 


IOHz-1.25GHz 


lOHz~2.5GHz 

typically  3.0  GHz 


TO  MHz- 1.5  GHz, 
divide  by  1000 


SENSITIVITY 


IlIMiM 


<£5mVto500MHz 


<50mVtfj150MHz 


<  10  mVio  150  MHz 

<  1  SO  mV  to  600  MHz 


<25mVto50MHz 
<15mVlo500MHz 
<  100mVto1  GHz 


<25mVto50MHz 
<lOmVto-1GHz 

<50mVto?.^GH? 


<50mV 


B 


9 


9 


RESOLUTION 


1  Hzr  1 0  Hz 


1  Hz,  tO  Hz.  100  Hz 


0  1  Hz,  10  Hz,  100  Hz 


0.1  H2. 1  Hz.  10  Hz 


0.1  Hz.  1  Hz.  10  Hz 


Convert  your  existing  counter 
to  1,5  GHz 


SPEED  RADAR 

$89.95 

complete  kit 

SG-7 


New  fow'COst  microwave  Doppler 
-adar  kit  "clocks"  carsr  planes,  boats, 
Worses,  bikes  or  any  large  moving  cb- 
act.  Operates  at  2.6  GHz  with  up  lo 
1/4  mile  range  LED  digital  readout 
displays  speed  in  miles  per  hour,  kiio- 
tiCters  peF  hour  or  leet  per  second! 
Earphone  output  allows  for  listening  to 
aciual  doppler  shifi,  Uses  two  1-lbcof- 
iee  cans  for  antenna  (not  included) 
and  funs  on  i£  VDC.  Easy  to  build- 
all  microwave  circuitry  is  PC  stripline. 
fliBS  plastic  case  with  speedy  graphi- 
cs for  a  professional  look.  A  very  use- 
ulandfuil-oMun  kit. 


MICROWAVE 
NTRUSION  ALARM 

$  real  microwave  Ooppler 
sensor  that  will  delect  a  nu- 
nan  as  far  as  10  feel  away. 

operates  on  1 .3  GHz,  and  is 

not  affected  by  heat.  I  ighl ,  or 
/ibrations.  Drives  up  lo  10O 
yiA  output,  normally  open  or 
closed,  runs  on  12  VOC. 
Complete  kit  MD-3     419.05 


rONE DECODER 

\  csnplefe  lone  decttJer 
sn  a  single  PC  hoard.  Fea- 
ures:  400-5000  Hz  ad- 
osr^ie  range  via  50-lum 
HLvohage  regulation  567 
C  Us&FlI  For  Couch-Cane 
lursr  detection,  F5K.  elc 
In  also  be  usad  as  a  sta- 
ile  lone  encoder,  Runs,  on 
1  to  12  volts. 
Template  kl  TI>1    $6.95 


NCKLE  STIK 

■.  shocking  kit!  BNnk- 
ng  LED  attracts  vic- 
ims  to  pick  up  inm> 
:ent-lookmg  can  — 
'ou  watch  she  fun1 
deal  for  office  desks, 
janies,  nosey  know- 
:-alls« 
"S-4krt *9.95 


BROADBAND 
PREAMP 


Boost  those  weak  signals  to  your 

scanner,  TV,  shortwave  radio  or  fre- 
quency counter.  Flat  25  dB  gain,  1  to 
10O0  MHz  3  dB  NF,  SNC  connectors. 
Huns  on  12  VDC  or  110  VAC. 
PR-2,  wired,  includes  AC  adapter 
$59.95 


2NI  POWER  AMP 

Easy  lo  build  power  amp  has  8  times 
power  gain.  1 W  in,  BW  out,  2W  in, 
16W  out,  5W  is  for  40 w  out.  Same 
amp  as  Featured  in  many  ham  mag- 
azine articles.  Complete  with  all 
parts,  less  case  and  T-fl  relay. 

PA-1 ,  4QW  pwr  amp  ki1  £34.$5 

TR-1 ,  RF  sensed  T-fl  relay  kit  £1 1  95 


MUSIC  MACHINE 

Meat  km  that  *u  produce  35  dHrler- 
enl  classical  aid  popular  tun ee, 
pbs  3  doorchime  sounds.  Lois  at 
fyn  fordwrteHs.  shop,  or  slonecn- 
tranc*3,'Ca.rHorn,  tnusic  tw^es.  elc 
Runs  an  9V  battery  or  wall  trans- 
farmer.  Esicellenl  spacer  Murine 
and-  adjustable  tempo  and  pitch. 
Add  our  case  set  Jor  a  handsone 
finistied  lock, 

Comptela  kit,  MM-5 S24.M 

CasEtk,iobs«.CMM-5     SI  2. 95 


VOICE  ACTIVATED 
SWITCH 

Voice  activated 
switch  kil  provides 
switched  output  with 
current  capability  up 
to  100  mA  Can  drive 
relays,  lights,  LED,  or 
even  a  tape  recorder 
motor  fluns  on  9 
VDC. 
VS-1  kit S6.95 


- 


LIGHT  BEAM 

COMMUNICATORS 

Transmits  audio  over 
infrared  beam  up  to 
30'— use  simple  lens- 
es to  90  -up  lo  y*  mile! 
Hum  free,  uses  30  kHz 
carrier,  Great  (or  wire- 
less earphones  or  un- 
detectable "bug." 
Transmitler  +  receiv- 
er set,  LB5B  ..  $19.9$ 


PFIICE 


SI  89. 95 


Si  39.95 


5169.95 


S1B9.95 


£249-95 


Sfl3.9S 


FM  WIRELESS 
MIKE  KITS 


FM-3 
SHOWN 


Pick  the  unrt  lhat's  right  for  you.  AH 
units  transmit  stable  signal  in  89- 
1 06  MHz  FM  band  up  lo  300'  except 
for  hi  power  FM-4  thai  goes  up  to 
1/2  mile. 

FM-1.  basic  unil £5.95 

FM-2,  ee  above  but  with  added 

mike  preamp $7.95 

FM^,  fong  range,  high  power  wilh 
very  sensilive  audio  seotJon.  picks 
up  voices  10' away  ,  r  ,  r  ,$14.95 
MC*1 .  miniature  sensitive  mike  car- 
lndgeforFM-1,2,4 £2.95 


PACKET  RADIO 

Two  flew  versions  are  available 
for  the  Commodore  64  fP-&ttJ 
arthe  fBM-PC(P-ISMJ.  Easy  as- 
sembly "MO  TUNING".  In- 
cludes FREE  disk  software,  PC 
Boarrf  and  Full  Documentation. 


KIT       F-84A 

P-IBM. 
CASE  CPK    . 


....... 


^&9.95 
$12.9S 


LO  NOISE  PREAMPS 
Make  lhat  recieve^  comet 

ALIVE!  Small  size  for  easy 
installation  with  hli-Q  tuned 
input  for  peak  performance. 
Excellent  gain  and  no^se  fig- 
ure—guaranteed to  improve 
reception!  Specify  band: 
3M— PR- 10,  230  MHz— PR- 
20.440  MHz— PFMO. 
Each  kit £17.95 


TELEPHONE 
TRANSMITTER 
Mini-sized  with  profes- 
sional performance 
Self-powered  from 
phone  line,  transmits 
m  FM  broadcast  band 
up  to  ■£  male,  installs 
easily  anywhere  on 
phone  line  or  inside 
phone! 
PB-1  kit.  .      .  .  $14.95 


NEW 


FM  RADIO 

Full-fledged  superhet. 
microvolt  sensitivity, 
IC  detector  and  10.7 
MHz  IF.  Tunes  Std. 
FM  broadcast  band  as 
well  as  largo  podions 
on  each  end.  Ideal  for 
J'bugM  receiver,  hob- 
by experiments  or 
even  as  FM  radio1 
FR-l  kh £19-95 


SPEAKER  PHONE 

Talk  on  the  phone  hanos-liee,  great  to  put  in 
shop  or  shack,  press  ihe  butlon  lo  answe*— no 
actual  phone  needed.  Works  same  as  commer- 
cial units.  Talk  from  anywhere  in  room,  phone 
line  powered— no  battery  needed.  Super  tor 
farnrfy  and  conference  calls  or  buy  two  for 
hands-kee  intercom!  Add  our  case  set  for  a  pro 
took. 
SP-1  £29.95        Ca&e-CSP....     £12.95 


SUPER  SLEUTH 

A  super  sensillve  am- 
plifier which  will  pick 
up  a  pin  drop  at  15 
feet1  Great  for  moni- 
toring baby's  room  or 
as  general  purpose 
amplifier.  Full  2W  rms 
output,  Runs  on  6  to 
15  volts,  uses  8.-45 
ohm  speaker. 
BN-9kil   S6.SS 


BROADBAND 
PREAMP 

Very  popular  sensftive 
ali-pufpos-e  preamp, 
ideal  lor  scanner, 
TVs,  VHFMJHF  rigs, 
countefs.  Lo  noise  20 
dB  gain.  100  kHz-! 
GHz,  9V-12  VDC  op< 
amtian. 
SA-rkll,  .    ..    $t4.95 


•2  METERS 
223  MHz 
•440  MHz 


FANTASTIC 
FM  TRANSCEIVERS 

SYNTHESiZEB — WO  Of?VSTAI_S 

Ramsey  breaks  the  price  barrier  on  FM  rigsi  The  FX  is-  ideal  for  shack, 
portable  or  mobile,  The  wide  Irequency  coverage  and  programmable  re- 
peater splits  makes  the  FX  the  perfect  rig,  for  Amaleur,  CAP  or  MARS 
applications.  Packeteers  really  appreciate  the  dedicated  packet  port, 
"TRUE'FM"  signal  and  almost  instant  T/R  switching.  Hrgh  speed  packet? 
...  .No  problem.  Twelve  diode  programmed  channels,  &W  RF  oulput, 
sensitive  dual  conversion  receiver  and  proven  EASY  assembly.  Why  pay 
more  lo*  a  used  foreign  rig  when  you  can  have  one  AMERICAN  MADE  {by 
you)  for  less.  Comes  complete  less  case  and  speaker  mike.  Order  our 
matching  case  and  knob  set  for  that  pro  taak 


$149 


95 


FX-146  kiltS  Meters}  . 
FX-223kit(1V*  Meters) 
FX-440  kil  [3/4  Meters) 
C  FX  match  ing  case  set 


J.       I.......  ......      1      L      .  ......... 

'' ..L.J.      ....... 


$149.95 
£149.95 
£1 69.95 
*  24.95 


2  MTR  Si  220  BOOSTER  AMP 

Here's  a  great  booster  lor  any  2  meter  or  320  MHz  hand  held  uniL 

These  power  boosters  deliver  over  30  watts  of  output,  allowing  you  to 
hit  the  repeater's  lull  quieting  while  Ihe  low  noise  preamp  remarkably 
Improves  reception.  Ramsey  Electronics  has  sold  thousands  of  2  meter 
amp  kits,  but  now  we  ofler  completely  wired  and  tested  2  meter,  as  welt 
as  220  MHz,  units.  Both  have  ajii  the  features  of  the  high-priced  boost- 
ers at  a  fraction  of  the  cost. 
PA- 1 0  2  MTR  POWER  BOOSTER  (10X  power  gain) 

FuNy  wired  Sk  tested £89.95 

PA-20  220  MHz  POWER  BOOSTER  ffl  X  power  gain) 

Fully  wired  &  tested £39-95 


^!.^> 


■s-jhk.»;<.*h,i» 
ni-iiniTTTiTMnriWiiniTnii 


QRP  TRANSMITTERS     HAM  RECEIVERS 


?.'„s.  r^"-- 


20, 30, 40,  DOM 

CW  TRANSMITTERS 


Join  the  fun  on  QRP!  Thousands  of  these  mini-rigs  have 
been  sold  and  tons  ol  DX  contacts  have  been  made. 
Imagine  working  Eastern  Europe  wilh  a  $30  transmit- 
ter— ihal's  ham  radio  al  its  oest!  These  CW  rigs  are  ideal 
mates  to  Itve  rece-ivers  at  right.  They  have  Iwo-positfon 
variable  cryslal  control  {one  popular  QRP  XTAL  includ- 
ed), one  watt  output  and  built-in  antenna  switch,  Runs  on 
1 2VDC-  Add  our  matching  case  and  knob  set  lor  a  hand- 
some  finished  fouk 

Your  choice  of  bands $29.95 

(Specify  band;  QRP-20, 30. 40  or  80) 
Matching  case  &  knob  set.  CORP $12.96 


E-Z  KEY  CMOS  KEYER 


Send  perfect  CW  within  an  hour  of  receiving  this  kit? 
Easy-so-build  kit  has  sidetone  oscillator,  speed  control 
and  keys  most  any  transmitter.  Runs  for  months  on  a9V 
battefy.  28-page  manual  gives  ideas  on  making  your 
own  key  for  extra  savings.  Add  our  matchmg  Case  set 
far  complete  stahon  look. 

CW-7  m    £24.95 

Malching  case  knDb set,  CCW £12,95 


ACTIVE  ANTENNA 


Cramped  For  space?  Gel  longwire  performance  with 
this  desktop  antenna.  Properly  designed  unii  has  di;&l 
HFand  VHF  circuitry  and  buill-in  whip  antenna,  as  well 
as  external  jack.  RF  gain  conirot  and  9V  operation 
makes  unir  sdeal  tor  SWLs,  uaveling  hams  or  scanner 
buffs  who  need  hotter  reception,  The  matching  case 
and  knob  sat  gives  the  unit  a  hundred  dollar  look! 

AA-7KII  ...,.,,.,, $24.95 

Matching  case  £  knob  set,  CAA ,»,  $12.95 


20, 30, 40,  OONI 
All  Mode  RECEIVERS 


Build  your  own  mini  ham  station,  Sensitive  all-mode 
AM,  CW,  SSB  receivers  use  direct  conversion  design 
with  NE602  IC  as  featured  in  QST  and  ARRL  hand- 
books. Very  sensitive  varactor  tuned  over  entire  band. 
Plenty  of  speaker  volume,  Runs  on  9V  battery.  Very 
EASY  to  build,  lots  of  tun  and  educational— ideal  tor 
beginner  or  old  pro.  New  30-page  manual.  Add  the  case 
set  for  well-litted  professional  look. 

You  r  choice  0!  bands , , $29-9& 

(Specify  band;  HR-20,  HR-3Q,  HR-40.  HR-90) 
Matching  case  &  knob  set,  CHR $12.95 


2,6, 10  MTR,  220 
FM  RECEIVERS 


SPEECH  SCRAMBLER 


Communicate  in  lotal  privacy  over  phone  or  radio,  Kit 
features  lull  duplex  operation  using  frequency  inver- 
sion. Scth  mike  and  speaker  or  line  intout  connections. 
Easy  hookup  to  any  radio,  and  telephone  use  requires 
no  direct  connection  I  Easy  to  build  2  IC  circuit.  Can  also 
be  used  to  dsscramble  many  2-way  radio  signals.  Fin- 
ish your  kit  off  with  the  handsome  case  &  knob  set. 

SS-7  kit £29.95 

Matching  case  &  knob  set  CSS  $12,95 


SHORTWAVE  RECEIVER 


Fantastic  receiver  that  captures  the  world  with  just  a 
12"  antennal  Can  receive  any  2  MHz  portion  from  4-11 
MHz.  True  superhet  has  smooth  varactor  luning,  AGC, 
RFgain  control,  plenty  of  speaker  -voJu me  and  runs  on  a 
QV  battery.  Fascinating  Scout,  school  or  club  project 
provides  hours  of  fun  for  even  ihe  mosi  serious  DXer 
For  the  carr  consider  our  shortwave  converter.  Two 
switchaWe  bands  (in  3-22  MHz  range},  each  t  MHz 
wide — tunable  on  your  carradks  dial,  Add  some  interest 
to  your  drive  home? 
Shortwave  receiver  kit,  SRI 
Shortwave  converter  kit,  SCI 
Matching  case  set  for  SRI,  CSR 
Matching  case  set  for  SCI, CSC 


, ,--,-. --■•-• 
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$29  95 
$27.95 
512.95 
$12.95 


Keep  an  ear  on  the  local  repealer  gang,  monitor  the  cops: 
check  out  the  weather  or  just  plain  listen  around.  These 
sensitive  superhet  receivers  are  just  the  ticket.  They  tune 
any  -jmH/  portion  of  the  band  and  have  smooth  varactor 
tuning1,  dual  conversion  with  ceramic  IF  lilters,  AFC,  ad- 
justable squelch  and  plenty  Df  speaker  volume.  Runs  on 
9V  battery  and  performance  lhat  rivals  the  big  rigs  I  For  a 
complete  finished  pro  look,  add  our  matching  case  and 
knob  set  with  screened  graphics. 

FM  communications  receiver  kit £29.95 

Specify  band;  FR  146  (2m).  FR6  fOrnJ,  FR10  (10m).  FR^ 

220  {220  MHz) 
Malcning  case  &  knob  sat,  CFR   £t2.95 


FM  STEREO  TRANSMITTER 


Run  your  own  stereo  FM  station'  Transmit  a  stable  signal 
in  the  standard  FM  broadcast  band  throughout  the  house, 
dorm  or  neighborhood,  Connects  easily  to  iine  outputs  on 
CD  player,  tape  decks,  etc.  Runs  on  9V  battery,  has 
internal  whip  anlenna  and  external  antenna  jack.  Add  our 
case  set  for  a  "stalion'h  look! 

FM-t0kh  £29.95 

Matching  case  set,  CFM £12.95 


AIRCRAFT  RCVR 


Hear  exciting  aircraft  communications— pick  up  ptanes 
up  to  100  miles  away!  Receives  tiG-136  MHz  AM  air 
bandr  smooth  varactor  tuning  superset  with  AGC,  ce- 
ramie  filter,  adjustable  squelcti ,  excellent  sensitivity  and 
lols  of  speaker  volume.  Runs  on  9V  battery.  Great  for  air 
Shows  Of  juSl  banging  around  the  airport!  New  30-page 
manuai  details  pilot  talk,  tO0-  Ad<*  case  sel  for  "pro" 
look. 

AR-1  kh , , .r 1 - £24.95 

Matching  case  set.  CAR . , ,  .  r .    .  £12.95 


TEAMS.  S^EisJgcUcui  guaranteed.  Eiartiinr*fiir"ie 
a  »f  i.  V  rtcM  pteaMd  r elu  m  in  orir^nai  tttrw  lor  re- 
(lind.  *Adrl  53.75 1or  ahlpfNng.  Fiandimg  and  m- 
SUTnnre.  *Fgr  Fdrnifln  ordE's  ddd  2 BR:  Tor  iU'TaCG1 
mall.  +COD  [U.S.  only},  add  55  00.  •  Owners 
under  920.  jed  5  3. SP.  'NY  'tsiJciila  ci-id  ?** 
5^qE?5  I?x   •3Q'd  ny  pari  ft  WfrrrSrlly  6ri  hit  fi  .1 1  ti- 
» 1  -y  S3  r  parts  &  labor  warraniy  on  wined  unii  $ . 

RAMSEY  ELECTRONICS,  INC. 


,  PHONE  ORDERS  CALL 

§  716-924-4560 

■"■         FAX  716-924-4555 
793  Canning  Parkway,  Victor,  NY  14564 
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Number  6  on  your  Feedback  card 


The 


by  David  R.  Corsiglia  WA6TWF 


HamLink 


Model  HL-60 

Does  your  radio  miss  you  when  you're  not  home? 


Advanced  Electronic  Applications 

RO>  BoxC2160 
2006-1 96th  St.  SW 

Lynnwood  WA  98056 
Telephone  for  brochures:  (800)  432-8873 

Price  Class:  $269 


Did  you  work  late  and  miss  your 
schedj  again?  Did  you  miss  that  rare 
DX  contact  that  waited  for  you  to  get  to 
work  before  transmitting?  Do  you  want 
to  let  your  friends  try  out  your  rig  without 
the  hassle  of  throwing  a  party?  Well 
now  there's  a  solution  for  these  prob- 
lems and  more:  HamLink— the  interface 
between  your  telephone  and  ham  radio. 
It  allows  remote  operation  of  your  HF, 
VHP,  or  UHF  transceiver.  Any  time 
you're  near  a  Touch-Ton©  phone  you 
can  control  your  radki  almost  as  if  you 
were  home. 

The  TWF  Super  System,  a  15-re- 
peater  (440  and  1  -2}  membership  group, 
recently  installed  a  HamLink,  We  are 
certainly  enjoying  giving  it  a  workout! 
Our  members  were  already  comfortable  with 
the  idea,  because  they  regularly  use  our  three 
remote  base  repeaters  by  operating  HF  radios 
remotely  using  the  DTMF  tones  on  their  440 
transceivers.  But  now,  with  HamLink  installed, 
they're  able  to  work  HF  even  from  work  or  from 
friends'  and  relatives'  homes.  For  the  first  time, 
remote  CW!  With  a  speaker  phone,  its  easy  to 
share  the  fun. 

Club  members  and  elmers  can  make  HF  sta- 
tions available  to  other  hams  this  way,  We 
found  the  unifs  voice  announcement  of  fre- 
quency and  mode  worked  great  for  sight-im- 
paired members. 

The  HamLink  can  be  interfaced  with  re- 
ceivers and  trancetvers  which  are  computer 
controlable  {although  no  computer  is  required). 
The  interface  cable  between  HamUnk  and  the 
radio  is  specific  to  the  radio's  manufacturer  and 
can  either  be  purchased  or  home-brewed  from 
the  wiring  diagrams  and  parts  lists  in  the  manu- 
al We  installed  our  unit  on  a  Kenwood  TS- 
940S, 

Installation  was  simple  and  the  instructions 
were  clear  and  easy  to  follow.  The  four  cables 
that  make  up  the  interface  are  for  the  computer 
port  and  external  speaker  (all  compatible  ra- 
dios) and  the  jacks  for  the  CW  key  and  micro- 
phone (transceivers  only).  The  other  connec- 
tions are  for  power  (either  AC  or  12  VDC)  and, 
after  initialization,  the  telephone  line.  Initializa- 
tion consists  of  introducing  your  radio  to  Ham- 
Link, entering  the  security  code,  and  setting  the 
telephone  answer  mode. 

The  telephone  can  be  answered  after  a  spe- 
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Photo  A  The  AEA  HamUnk  Model  HL-60. 


ciftc  number  of  rings  orf  if  HamUnk  shares  the 
phone  tine  with  an  answering  machine  or  fax,  it 
can  be  set  to  answer  immediately  after  a  hang- 
up and  call-back.  The  telephone  answer  mode 
can  be  changed  remotely  as  well. 

We  can  call  HamLink  with  any  Touch-Tone 
phone.  After  entering  the  security  code,  there 
we  are — listening  to  the  band  according  to  the 
frequency  and  mode  we  were  last  on.  We  can 
easily  change  to  whatever  frequency  our  radio 
is  capable  of  receiving, 

This  means  that,  depending  on  the  radio,  you 
could  listen  to  any  frequency:  the  AM  broadcast 
band,  WWV,  shortwave  broadcast  band,  2  me- 
ter FM,  20  meter  upper  sideband,  etc.  The  radio 
can  be  tuned  to  a  specific  frequency  or  pulsed 
up  or  down  in  10  Hz,  100  Hz.  1  kHz,  or  5  kHz 
increments.  With  a  little  practice  you  will  easily 
be  able  to  tune  in  alt  the  modes,  including  side- 
band signals, 

When  you  have  tuned  in  a  station  and  you 
are  ready  to  transmit,  depress  the  V  Touch- 
Tone  button;  from  then  on  you  will  be  transmit- 
ting. When  you  are  done  transmitting,  depress 
the  "**  button  again  to  put  the  radio  back  into 
receive. 

You  may  also  select  either  of  the  two  VFOs 
or  the  radio's  memory  mode.  Then  you  can  se- 
lect different  memories  or  scan  the  memories. 
You  can  request  the  frequency  the  radio  is  on  at 
any  time  and  the  interface  will  reply  with  a  Tiu- 
man  voice"  telling  you  the  exact  information, 
You  may  also  inquire  about  the  mode,  such  as 
USB,  LSB,  AM,  narrow  FM,  wide  FM,  CWt  and 
RTTY,  (although  HamUnk  is  not  recommended 


for  RTTY  use.) 

You  can  even  send  CW  through  the  HamLink 
via  a  Touch-Tone  button  on  your  phone.  You 
may  not  achieve  great  speed,  but  it  might  just 
be  good  enough  to  grab  that  rare  country  that 
you  have  been  seeking  that  only  comes  around 
white  you  are  at  work. 

The  AEA  Hamlink  is  very  small  (8"  x  5"  x  2-) 
and  only  weighs  three  pounds.  The  unit  is  not 
polarity  sensitive,  so  if  you  accidentally  hook 
the  power  up  incorrectly  you  will  not  smell 
smoke!  The  unit  draws  only  200  mA.  So,  with  a 
12  volt  DC  powered  transceiver,  it  could  be 
used  for  emergency  communication  in  an  earth- 
quake or  flood. 

You  can  also  plug  a  cordless  phone  base  in- 
to the  RJ11  jack  inside  HamUnk.  then  just  carry 
your  cordless  handset  around  your  home  to  op- 
erate your  transceiver. 

A  sightless  and  otherwise  handicapped  oper- 
ator may  find  it  especially  advantageous  to  use 
a  cordless  phone  as  a  control  unit. 

Hardware  Requirements 

In  some  cases  you  may  need  an  additional 
computer  interface  board.  These  accessories 
can  be  ordered  from  the  manufacturer.  As  of 
this  date,  the  following  radios  and  computer  in- 
terfaces will  work  with  the  ARE-60; 

•All  ICOMs  that  have  a  Cl-V  computer  port 

•The  ICOM  751 A  has  a  CI-IV  port  and  re- 
quires a  UX-14  adapter  to  convert  it  to  the  re- 
quired Cl-V  buss. 

•Yaesu  FT-890,  FT-990.  FT-1000,  FT-747GX. 
and  FT-757GX2.  The  Yaesus  do  not  require  an 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  10-5pm/Sunday  11-2pm 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  f  n  town 


For  the  best  buys  in  town  call: 
212*925-7000 

Los  Prectos  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

IC-FT71AJ51  All  781*1  229GM  H-7O00.  KC-765, 
K*726.  IC-323,  3230H,  729  4  728,  IC-901.  R-7100, 
IC-2410A/25D0A,  R-1,  R-72,  R-1QC,  P2/P4AT 


Wherever  I  go,  I  take  my  radio. 

Specialist  in  RADIOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


r 

■       sc 

L: 


CONTACT  US  FOR  THE  LATEST  IN 

BUSINESS  AND  HAM  RADtOS, 

SHORTWAVE  RECEIVERS  & 

SCANNERS.  MOTOROLA, 

YAESU.  lCOMr  KENWOOD 

MAXON.  SONY.  ETC 


'■J 
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KENWOOD 


ANTENMAS 

A-S.  A£S  Cusherafl  r+y-Ga* 

Kustter.  KLM.  MFTZ  UvtWt, 

HO0UBL0X,  TONNA  Btfiermrt 

MjihBao<i 


TS450S/AT,  R-5000.  TS-85flS.  TM  24 1W 
441  A,  TR-75t  A,  Kenwood  Service  Repair, 
TS140S.  TS690S.  RZ-t.  TS-790A,  TS950SD. 
TH-7SA,  TH2B/46A,  TIW-041A,  TM-741A. 
TM-732A,  TM-&41A 


MARINE  RADIOS 
ICOM  M7.  M11.  M56.  M700TY.  M8Q0 

AVIATION  PORTABLE  ICOM  A  21 
MOTOROLA    MARINE     KING  KX  99 


BudwtyAHT.  Products 
FLUKIT7, 13,  •$  17  sUbmettfi 


Linear  Amplifier 

Ameritron,  teom,  Kenwood,  Yaesu 


YAESU 

FT-767GX,  FT -690,  FT-747GX,  FT-990, 
FRG-880Q,  FT-736R,  FT-1QO0D,  FT-415/815,  FT-530, 
FT-5200,  FT-2400,  FM70,  FT-411E 
YAESU  ICOM 


ICOM 


FT-23R/26/76 
FT411E-81 1-911 


♦C20MSAT 

tC02AT/2SflA 

[C2/4GAT724AT 

IC-A2VU16 


K>W2A 


iC-H16AJ16 


COW  U16.  Hie,  V10C  LMGQ 
MAXON.  UQTOROLA. 
YACSU  FTnaJOftfTOOB 
UNIDEN  REGENCY  KING 
MARINE  COM  M7,  MS6  M70Q 
AVIATION  ICOM  A21  A2Q0  H  T.T  TAD 


Telephone  Autopatch 

Patches  tetepnone  calls  from 
your  radio  to  phone  line.  Great 
for  making  and  receiving  phone 
calls  where  there  are  no  phone 
tines.  Simple  to  use.  Write  or  fax 

far  Inquires. 

Models:  SD1-50, 
Private  Patch  V,  CESr  CSI,  etc. 


Satellite  telephone  in 
suitcase  for  worldwide 
use,  also  for  use  in  car 
and  wireless  telephone 
(for  export).  Motorola 
cellular  phone  stocked. 


WTOmURADUS 
COHMTOAL  RADIOS 


TH-78A 


FT-530 


Antenna  Tuners: 

Ameritron,  Nyef 

Kenwood,  MFJ. 

AEA,  etc. 


COMMERCIAL 

iHAM 

REPEATERS 

STOCKED 

WRITE  FOR 

QUOTES 


Panasonic 

Shortwave  Radios^ Marine 


Computer  Interfaces 
Stocked:  MFJ-1270B. 
MFJ-1274\MFJ-1224;AEA 

PK-ea  mfj  127BT,  PK-232  mbx  MOTOROLA  AUTHORIZED  DEALER 

W/FAX,  DRSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 

DSP  2232  A  ,  ,Turtni-frn  iUni  1CitM 

AMPLIFIERS 

STOCKEO: 


Kantromcs 
KAM.KPCII. 

KPCfV,  Data  Engine, 
DVR2.2.KPC-3 


MFJ-989C 
8L8H,  ATaOO^etC, 


Cavereraft  Coaicseal  Slocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Wide  sefechon  of  SW  &  Amateur 


Telephone  scramblers 
for  cellular  and  regular 
phones  $299.™ each 


CAR  Stems  nUi 

Shortwav* 

Philip*  DC-777  d  S499.9S 

in  flock 

Public  a  [tons 

BfRO  Wattmeters  & 
Elements  In  Stock 


AUTHORIZED 
DEALER 


AMTHVUS: 

lIHUg   MSfeM 

SpnaiilBjfteri 

Mint  son. 

V 

CocHtCvfterrfi 

tMBMMd.GAPr 

<*  3 

HrGMik.lMnt, 

Lirwi.  Elt 

(144,  2205  440 
MHz),  Isoloop. 


EIMAC 
3-5002 
572Bt  6JS6C 
12SY7A & 

6146B 

BIRD 
attmeters  & 

Elements 
In  Stock 


ftp  Concepts 
M  if  age 

ShortwaveRadios  Stocked  TE  S**1*™ 

DIGITAL  FREQUENCY  COUNTERS 

QPTOCLECTftOttJCS  modei  1300  H/A.  0-1 300MH2 

2300,  2210  H.  0-2200  MHz,  2600H,  UTC-3000. 2810 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


COMET  MlTtMUS 

STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Long-range  Wireteas 
Telephone  for  export  in  stock 


BENCHER  PADDLES 

BAIUNS  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Inf  I  Wire 

OPTO  KEYERS  STOCKED 


Hy-Gain  Towers 
will  be  shipped 
direct  to  you 

FREE  el 

Shipping  cost. 


N 


^  S 


JRC  Short-wave  radios 

JST135,  NRD-S3SO 

Ameritron  Amplifiers 


MAIL  ALL  ORDERS  TO;  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012(FOURSL0CKS««ntOFCANALST.,B£W£ENSffliNGANDBHooMEST) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  S«  Habla  Espanol" 

BARRY  INTERNATIONAL 
FAX  212-925-7001    Phone  21 2-925-7000 

Monday-Friday  9  AM  to  6:00  PM 
Saturday  10*  5pm  /Sunday  1 1-  2pm 

IRT/LEX-"Spring  St.  Station' \  Subways:  BMT- 
"Prince  St.  Station1'.  IND*"F,+  Train-Bwy  Station" 
Bus:  Broadway  #G  to  Spring  St.  Path-9th  St76th  Ave. 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM.  Motoro- 
la. MAXON.  Standard, 
Yaesu  We  serve  munich 
paimes,  busiriesses,  Civil 
Defense,  etc  Portables, 
mobiles,   bases,   re- 


ALL 
SALES 

FINAL 


We  stock:  AEA.  Alinco,  Ameco,  AmerHron,  Antenna  Specialist.  ARRL. 
Astatic.  Astron.  BAK.  Belden,  Bencher,  Bird,  Butternut ,  CES,  Cusr^craft, 
Daiwa  Elmac,  Henry.  Heil.  Hustler.  Hy-Gain.  Icom,  KLM,  Kantronics, 
Kenwood,  Larsen,  Mason,  MFjb  Mirage.  Motorola,  Nyer  Palomar,  HF 
Products.  Shure.  Standard,  TUBES.  Uniden.  Yaesu,  Vtoroflex.  Ouptexers, 
Repeaters.  Scanners.  Radio  Publications 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVTTE0    PHONE  IN  YOUR  ORDER  A  BE  REIMBURSED 
COMMIRCIAL  RADIOS  stock**  I  serviced  on  promises. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Order*  Shipped  Immediately. 


Technical  help  offered  upon  purchase      ]     FAXl  212-925-7001 
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additional  computer  interface. 

•Any  Kenwood  radio  with  an  active  computer 
port  will  work,  but  some  radios  need  interfaces: 
The  Kenwood  TS-440  and  R-5000  require  an 
IC-10;  the  TS-711  and  TS-Stl  require  an  IF* 
10A;  the  TS-940S  requires  an  IF-10B;  the  IS- 
1 40  and  TS-600  require  an  IF-1 OC;  the  TS-690, 
TS-45Q.  TS-85G  and  TS-950  don't  require  an 
interface;  the  TS-50  requires  an  IF-10D. 

Please  note:  More  radios  are  being  added  to 
this  list 

These  computer  interlace  boards  are  usually 
installed  inside  the  radio.  Not  all  dealers  have 
the  boards  in  stock  so  it  is  a  good  idea  to  get 
them  on  order  at  the  same  time  that  you  order 
HamLink. 

One  of  the  best  things  about  the  ARE-60  is 
the  ease  of  installation  and  setup.  It  took  exact- 
ly 17  minutes  from  the  time  I  opened  the  box  to 
my  first  on-the-air  contact 

I  highly  recommend  that  you  order  the  op- 
tional cable  kit  for  the  radio  you  are  going  to 
use.  Ifs  inexpensive  and  very  well-made.  You 
merely  plug  in  the  cables  from  HamLink  to  the 
radio  and  from  a  Touch-Tone  telephone  to  a 
RJ-11  connector  inside  HamUnk. 

You  program  HamLink  with  any  standard 
Touch-Tone  phone,  inputting  the  type  of  radio 
you  are  using,  as  described  in  the  very- well- 
thought-out  operating  manual.  Then  unplug  the 
phone  and  connect  a  phone  line  to  the  RJ-11 
phone  jack  on  the  rear  of  HamLink.  You're 
ready  to  start  having  fun.  That* s  all  there  is  to  it* 

Our  dub  gave  HamUnk  a  thorough  workout 
We  set  up  a  unit  at  our  Orange  County  Super 
Station,  where  we  have  a  full-size  three-ele- 
ment 80  meter  beam,  six-element  KIM  tribarv 
der  and  a  full-size  40  meter  beam.  To  test  for 
RFI  we  used  an  Alpha  87A  running  the  legal 
limit,  At  a  special  club  meeting  we  gave  out 
copies  of  instructions  for  HamLink,  along  with 
the  security  code  and  phone  number.  For  the 
next  couple  of  weeks  there  were  many  phone 


calls  by  members  trying  out  the  system  and 
making  contacts.  The  Touch-Tone  codes  are 
very  straight-forward  and  there  was  very  little 
problem  in  getting  the  members  of  the  club  up 
to  speed. 

They  were  able  to  use  some  of  HamLink's 
auxiliary  functions  to  switch  antennas  when 
needed.  They  found  absolutely  no  RFI  and  ev- 
eryone commented  on  the  superb  audio  on 
both  receive  and  transmit  In  fact,  the  stations 
that  were  contacted  via  HamLink  most  of  the 
time  had  no  idea  that  we  were  operating  re- 
mote via  telephone. 

All  comments  from  members  who  tried  Ham- 
Link were  positive  and  most  of  them  wanted  to 
install  a  full-time  dedicated  station  using  it. 

One  of  the  neat  things  about  HamLink  is  that 
you  can  listen  to  any  frequency  that  the 


transceiver  is  capable  off.  Many  of  the  club 
members  are  also  shortwave  listeners  and  par- 
ticularly liked  tuning  in  a  shortwave  broadcast 
station,  then  using  the  5KHZ  step  feature  to 
step  their  way  up  and  down  through  the  short- 
wave broadcast  band. 

The  only  negative  thing  I  could  find  with 
HamLink  is  that  if  you  are  not  careful  you  could 
accrdently  transmit  out-of-band  You  have  to 
check  the  frequency  announcement  often  as 
you  are  tuning  around  to  make  sure  that  you 
did  not  hit  an  out-of-band  frequency  by  mis- 
take. 

HamLink  does  everything  as  advertised,  and 
at  $269  rfs  a  great  bargain,  Q 

Contact  David  R.  Corsigfia  at  858  Lenz 
Drive,  Anaheim  CA  92805;  telephone:  (704) 
535-5528;  Fax:  (714)  520-908Z 


Frank  felt  that  a  25  minute  dissertation  on  canning  okra  was 
appropriate  repeater  traffic  during  the  rush  hour  snow  storm. 


X  BAND  TRANSMITTER 

Miniature  (2V«  x  S3*  x 
1")  GaAs  microstrip 
transmitter  pro- 
vides 10  dBm  centered  at  10.525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  low  frequency 
pulling.  Great  for  long-range  testing  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  poinMo-point  communica- 
tion links. 


Complete  Assembled  System •„„....«„..,  $39,00 

Parts  &  Instruction  Kit ■„. $29,00 

Plus  $2. 00  Shipping  and  Handling 


IWNOTEK  Inc. 


P,0.  Bos  80096.  Fort  Wayne,  IN  46898 
(219)489-1711 

Visa  •  MasterCard  -  Check  -  Money  Order  ■  COD 
Money-Back  Guarantee 
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Factory  Authorized  Dealer  A  Service  For 

KENWOOD 

YAESU 

ICOM 


Great 


Cat I  Us  for 

&  Groat  Service 


TOLL  FNEE  ORDER  LINE    1-SOO-344-3144 
Cdiill<wH0liJ9.&  TfKM 


THE 


IkT^I 


CENTER 


tlLES  AMATEUR  RADIO   iL'RVKl 


5  730  Wot)  jd        SanArtoruc  TX  7B23B        (5igGBK11u 
FAX£Sl21647-apQ7 


Most  Revolutionary  High-Frequency 
Amateur  Radio  Antennas  in  20  years! 

The  FLYTECEAFT"  SFX  Lift*  of  Monobartd 

Verticil  HF  An  term  is 

*  5  unique  models  for  40. 30, 20,  IS.  10 
meten.  Each  only  9  ft-  tall  ( 10  meter  is 
slightly  shorter.)  *  Precision  Internal 
wound  helix  gives  full-size^  incredible 
performance  -  world  -wide  DX  or 
domestic  «  Praise  from  everywhere: 
ekjLand  -  **Your  Vertical  sounds 
great!"  czbch.  -  **I  can't  believe 
jout  antenna  is  onlj  3  meltn  ait  a?" 

•  Instant  set-up  md  tear  down,  or  lave 
up  permanently  -  unobtrusive;  ideal 
for  antenna-rtsirkied  areas.  Separates 
down  io  4  ft,  a  Antennas  boast  low 
angle  radiation,  a  Easicst-To-Usc 
antenna  made!  Uses  2 shortened  radials 
with  aADiALconj™  -  stretch  them  out 
or  coil  them  up.  ( 10M  uses  1) 


PaLftal 


SUMMED 
SM-E 


Quill  with  pride  &  sold  worldwide  *  FLYTECfiAFT  -  usa 


40  thru  1 5  meters  -  $69,96  ea.    10  meters  -  $59.95  ea. 
Add  $6,50  */ht  cortlin*  U,S+      10%  Discount  on  2  or  more* 


Satisfaction  Guaranteed 

VISA/MC  PHONE  ORDERS 
800-456-1273 

M  F  9A-5P  (PT)  805-583-S173 


Send  Check/  S  Order 
to:  FLYTECRAFT" 
P.O.  Boa  3141 
Simi  Valley 
CA  93093 
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m. 


ASTRON 

CORPORATION 


9  Autry 

Irvine,  CA  9271 8 
(714)458-7277 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRQMCALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Modds 
excepl  3S-3A,  RS-4A,  RS^L  flML  KS-5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  kw  line  Input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  ♦  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  OM  volts 
(Internally  Adjustable:  1M5  VDC) 

•  RIPPLE  Less  man  5mv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


SLSE 


RS-L  SERIES 


MODEL 


Colors  Continuous 

Gray     Brack     Duly  |Amps| 


LOW  PROFILE  POWER  SUPPLY 
SLUA  t  .  7 


ICS* 

[Amps) 


11 


Size  [IN] 
H*W*0 


23/<  x  7%  *  m 


Shipping 
WL  libs  I 


11 


Continuous  ICS"  Size  [IN] 

MODEL  Duly  (Amps)  (Amps)  H  *  W  *  D 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS4L  3  4  3%x6T4x7Vi 


RS-5L 


3%  x  6%  x  VU 


Shipping 
WL  (Tbil 

6 
7 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
Duty  (Amps) 

9 
25 
37 
50 


MODEL 

RM-12A 

R&U35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RM-50M 

RM-60M 


9 

25 
37 
50 


ICS* 
[Ampsl 

12 

35 

50 

55 

12 
35 
50 
55 


Size  [IN] 

HxWxD 

5fA  x  19  x  8V* 

5  -xx  19x12% 
5%  x  19  x  12 
7x19x12% 

SttxTCxBV* 
5XA  x  19  x  12% 

5Vix  19x12% 
7  x  19  x  12% 


Shipping 

m.  \ht] 

16 

3a 

50 

eo 

16 
38 
50 


RS  A  SERIES 


MODEL  RS-7A 


MODEL 
RS-3A 
RS-4A 
RS-5A 
RS-7A 
RS-7B 
RS-10A 
RS-12A 
RS-12B 
RS-20A 
RS-35A 
RS-5QA 


Colws 
Gray        Black 


* 


Coitiiiiit 

Out?  [Aiipi] 

2+5 

3 

4 

5 

5 
7.5 

9 

9 

16 
25 
37 


ICS' 

{AlipS) 

3 

4 

5 

7 

7 
10 
12 
12 

35 
50 


Size  |  IN | 

HxWxD 
3  x  43A  X  53A 
3^4  X  6%  X  9 

3%  x  m  x  VIa 

m  x  e%  x  9 

4  X  7ft  X  1<Hi 
4  X  7ft  X  10% 

m  X  B  X  9 
4  X  7ft  X  10^ 

5  X  9  X  10% 

5  x  11  x  11 

6X  133/*X  11 


Elifpfit 

WL  [lit.) 
4 
5 
7 

9 
10 
11 
13 
13 
18 
27 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Swrtchabte  volt  and  Amp  meter 
RS-12M 

Separate  vort  ami  Ajnp  meters 
RS-20M 


Cllliftllft 

Oity  (Amp*) 
9 

16 
25 
37 


ICS' 
|A»pi) 

12 


Sizi  [IN) 
IxWx  P 

4fe  x  8  x  9 

5  X  9  x  10ft 

5  X  11  X  11 

6  X  13*4  X  11 


Slippiif 
Wt.  (Jit.) 

13 

18 
27 
46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2  15  volts  *  Current  limit  adjustable  from  1.5  amps 


to  Full  Load 

MODEL 

VS-12M 
VS-2DM 
VS-35M 
VS-50M 


CtMMM 

Oity  |Aap*| 

@138VOC  @10VDC  @5VDC 

9              5  2 

16               9  4 

25            15  7 

37             22  10 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM^35M  25  15 

VRM-50M  37  22 


7 
10 


(Aipt) 
@13.8V 

12 

20 

35 

50 


35 
50 


Sizs  [1N| 
IxWxD 

AVt  x  8  x  9 

5  x  9  x  10% 

5x  11  x  11 

6x13^x11 


5TAx  19X12% 
51AX  19  X  12% 


Slipplii 

Wt.  iihs.j 

1$ 


46 


38 
50 


RS-S  SERIES 


MODEL  RS-12S 


Built  h  speaker 

MODEL 

RS^TS 

RS-10S 

RS-12S 

RS-20S 


Colors 
Gray       Black 

*  * 

•  * 


Contiimi 

Duty  [Anpt] 
5 

7,5 
9 
16 


icr 

Alps 

7 

10 
12 


Sizi  |JN) 

HxWxD 

4  X  7%  X  10^4 

4  X  7%  X  10^ 

4%  X  8  X  9 

S  X  9  x  10ft 


Shipping 
Wt.  (III.) 

10 

12 

13 

18 


*ICS — Intermittent  Communication  Service  [50%  Duty  Cycle  5m in.  on  5  mi n.  off) 
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Number  7  on  your  Feedback  card 


by  Michael  Bryce  WB8VGE 


The  Hewlett  Packard 

HP  34401A  Digital 

Multimeter 


Add  a  top  quality  test  instrument  to  your  workbench. 


Hewlett  Packard  Direct 

Instrument  Sales 

5301  Stevens  Creek  Blvd. 

Building  51 LSC 

Santa  Clara  CA  95052 

Telephone:  1 -800-452-4844 

Price  Class:  $995 


I  know  several  hams  who  will  spend  thou- 
sands of  dollars  on  the  newest  rig  this  year 
but  who  don't  own  a  useful  digital  multime- 
ter, I  don't  have  money  to  drop  on  new  gear, 
but  I  do  require  a  digital  multimeter  I  can 
count  on.  I  spend  much  more  time  at  the 
workbench  than  at  the  operating  table. 

After  going  through  a  pile  of  off-brand  digi- 
tal multimeters,  I  decided  that  I  needed 
something  better  than  what  the  local  Radio 
Shack  carried.  So,  last  year  at  the  Dayton 
Hanwention,  I  started  to  look  tor  a  new 
bench-style  digital  multimeter. 

My  wife  and  I  happened  to  stop  in  front  of 
the  Hewlett  Packard  booth.  I  took  a  quick 
look,  told  my  wife  that  "HP*1  means  "high 
price,"  and  started  walking  away.  Then  an 
HP  salesperson  walked  up  to  us  and  started 
talking. 

What  he  showed  me  changed  my  mind 
about  HP.  The  HP  34401 A  is  a  6-1/2  digit, 
high  performance  digital  multimeter  in  a 
bench-top  style  case.  The  HP  34401 A  does 
so  many  things  that  calling  it  a  mere  digital 
mufttmeter  doesnl  do  it  Justice. 


Features  Abound 

The  HP  34401 A  has  a  highly  visible  vacu- 
um-fluorescent display.  It  also  has  built-in 
math  operations  such  as  Mtn-Max,  Null  Val- 
ue, High  Limit,  Low  Limit,  dB  REL,  etc.,  as 
well  as  continuity  and  diode  test  functions. 
The  "hokf  feature  lets  you  make  hands-free 
readings.  How  about  an  auto  trigger  set  to 
take  a  specific  reading  at  a  certain  time  in^ 
terval?  The  HP  34401 A  will  even  tell  you 
how  many  times  if  s  been  calibrated! 

You  can  set  the  resolution  from  4-1/2  to  6- 
1/2  digits.  You  can  turn  off  the  auto  range 
feature  and  use  manual  control.  Two-  or 
four-wire  resistance  checks  make  reading 
low  resistance  values  easy.  You  can  mea- 
sure frequency  up  to  to  300  kHz  as  well. 

Other  features  of  the  HP  34401 A  Include 
an  HP-IP  (IEEE-488)  interface  and  an  RS- 
232  interface,  both  standard.  You  can  pro- 
gram the  HP  34401A  with  standard  pro- 
gramming languages  such  as  SCPtt  HP 
3478A  and  Fluke  8840,  You  may  afso  use 
the  HP  34401 A  in  a  remote  interface  setup. 
You  can  even  set  it  up  as  a  "go/no  go"  tester. 


A  front  panel  switch  selects  either  the  front 
test  probes  or  the  rear  probes  (a  set  of  test 
probes  comes  with  it).  There  are  so  many 
features  that  it's  hard  to  keep  track  of  them 
all 

Putting  the  HP  34401 A  to  Use 

Hewlett  Packard  includes  two  manuals 
with  the  HP  34401A.  One  is  the  user's  guide 
and  the  other  is  a  service  manual  The  man- 
uals are  super!  They're  easy  to  read,  and 
you  can  find  what  you're  looking  for  without 
digging  through  layers  and  layers  of  materi- 
al. 

Each  HP  34401 A  comes  from  the  factory 
with  its  own  specifications  and  a  certificate 
of  calibration  sheet.  You  know  the  amount  of 
error  on  each  range  on  almost  every  func- 
tion. The  DMM  goes  through  about  100  sep- 
arate tests  before  passing  final  calibration. 
You  can  have  the  HP  34401 A  calibrated  to 
MIL-STD-45662A  specs  if  you  desire  for  an 
extra  charge.  You  may  also  send  the  HP 
34401 A  back  to  Hewlett  Packard  at  any  time 
to  be  re-caifbrated  for  about  $90. 
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Photo  A  The  Hewlett  Packard  HP  34401 A  digital  multimeter. 


RF  POWER 
AMPLIFIERS 


NEW! 

400 

WATTS 

AVG 
144-1  4SMH1) 


Hn      Pout    Ic  Galrv'NF     [13  J  V) 
Modal      (W)       (W)    (A)(d6](d6)       Tfft 


50  MHz 

0503  G 
0508G 
050BR 

05106 

0510R 

0550G 

0550 RH 

0552G 

0552RH 


1*5 
1 

1 

10 

10 

-10 

-10 


25-40 
25-40 


170 

170 
170 
170 
375 
375 
375 
375 


6 
28 
23 
25 
25 
60 
60 
55 
55 


15/0,6 
15/06 


15/0,6 

15/0.6 

-h 
15/0.6 

-h 


LPA 

Standard 

Repeater 

Standard 

Repeater 

HPA 

Repeater  H  PA 

HPA 

Repeater  HPA 


1403G 

1-5 

10-50 

6 

15/06 

LPA 

1406G 

25 

100 

12 

15/0.6 

Standard 

140% 

2 

150 

25 

15/0,6 

Standard 

1409R 

2 

150 

24 

^- 

Repeater 

14106 

10 

160 

25 

15/0,6 

Standard 

1410R 

10 

160 

24 

-h 

Repeats 

141211 

2S45 

160 

20 

15/0.6 

Standard 

1412R 

25-45 

160 

19 

-f- 

Repeater 

1450G 

5 

350 

56 

15/06 

HPA 

1450RH 

5 

35(1 

56 

-h 

Repeats  HPA 

1452G 

25 

350 

50 

15/0.6 

HflA 

1452RH 

25 

350 

50 

-+- 

Repeater  HPA 

1454G 

50-100 

350 

40 

15/06 

HPA 

1454RH 

50-100 

350 

40 

-h 

Repeater  HPA 

MO  MM? 

&**W   nlnft 

2203  G 

1-5 

10-40 

6 

14/0,7 

LPA 

2210G 

10 

130 

20 

14/0.7 

Standard 

2210R 

10 

130 

19 

-/- 

Repeater 

2212G 

30 

130 

16 

14/0.7 

Standard 

2212R 

30 

130 

15 

-h 

Repeater 

2250G 

5 

220 

40 

14/0,7 

HPA 

2250 RH 

5 

250 

40 

-h 

Repeater  HPA 

22526 

25 

220 

36 

14/0 7 

HPA 

2252RH 

25 

250 

36 

-h 

Repeater  HPA 

2254  G 

75 

220 

32 

14/07 

HPA 

2254 RH 

75 

250 

32 

-/- 

Repeater  HPA 

440  MH2 

44036 

M  M  «AA 

1-5 

7-25 

4  rut 

4 

19 
16 

12/1.1 

4  It*    4 

LPA 

44 1 UG 

ID 

10 

100 
100 

12/1 .1 
j 

Standard 

441DR 

Tf- 

Repealer 

4412G 

20-30 

100 

19 

12/1.1 

Standard 

4412ft 

20-30 

100 

18 

-r- 

Repeats* 

4448G 

5 

100 

22 

12/1.1 

HPA 

4446R 

5 

100 

22 

-r- 

Repeater  HPA 

4450G 

5-10 

175 

34 

12/1.1 

HPA 

4450AE 

5-10 

175 

34 

-/- 

Repeater  HPA 

4452G 

25 

175 

29 

12/1.1 

HPA 

4452RE 

25 

175 

29 

*f- 

Repeater  HPA 

4454G 

75 

175 

25 

12/1.1 

HPA 

4454  RE 

75 

175 

25 

+ 

Repeater  HPA 

lilt 


MODEL  14106  MODEL  14506 

fttlMII  IM 

All  ampfchers  {nrjrKptr)  are  linear,  ail-mode  wift  IWy 
automatic  T/R  switch  and  PIT  capabiity.  Trie  receive 
preamps  use  GaAs  FET  devices  rated  at  5  d6  NF  with  +18 
rJBm  3rd  order  IP  LPA.  Standard  and  HPA  amps  are 
intermittent  duty  destgi  suitable  for  base  and  mobile  operation 
Repeater  amps  are  continuous  duty,  class  £ 

Amptffitr  capaHitin:  High-power,  narrow  or  wideband, 
100-200  MHz,  22W00  MHz.  1*2  GHt  Military  (28V). 
Commercial,  etc  -  consult  factory-  A  complete  line  of  Rx 
preamps  aiso  available. 


RX  Preamplifiers 

NF   Gain 
Band     Modal    (dB)  (dB)  Connector 


50MHZ 
50MHZ 
144  MHz 
144  MHZ 
220  MHz 
220  MHz 
440  MHz 
440  MHz 
12  GHz 
12  GHz 


05209 

0520N 
1420B 

1420N 
22206 
222GN 
4420B 

4420N 
1020B 
1G20N 


.5 
.5 
.5 
5 
5 
.5 
.5 
.5 
.9 
9 


25 
25 
24 
24 
22 
22 
16 
18 
14 
14 


BNC 

N 

BNC 

N 

BNC 

N 

GNC 

N 

BNC 

H 


*■  % 


Consatl  your  local  inter  or  send  directly  tor  further 
product  information  All  Products  Made  in  USA. 


TE  SYSTEMS  TEL  |310|  478-0591 
P.O.  B«  Z5B4&  FAX  (3101  473-4038 
Los  Angelu,  CA  90025 


ALUMINUM 
TOWERS 

•  Self  supporting  towers  up  to  1 44  ft.  at  80  mph  winds 

•  Lasts  practically  forever  -  weather  resistant 

•  Tapered  models  &  telescoping  "crank  up" 

•  Fold-over  kits 

•  Easy  to  assemble  and  install. 

"Call  Today  for  a  Free  Catalog!" 


,%3&*»Z. 


HEIGHTS  TOWER  SYSTEMS 

9505  Groh  Road  Bdg.  70  E 
Grosse  lie,  Ml  48138 

1-800-745-1780 
FAX  (313)  692-6727 

Pioneers  in  aluminum  tower 
manufacturing  since  1959 


-JV//I 


r  ss$8 

*    "  «  j  P  *   '  j  T1 

1  *         tSv  aV  i^i 


CIRCLE  2S4  QN  READER  SERVICE  CARD 


Thruline  Directional  Wattmeter — 

The  worldwide  standard  in 
directional  wattmeters. 

•  Accurate  within  +/-5%  of  full  scale 
reading. 

•  Measures  forward  or  reflected  power  in 
coaxial  transmission  lines  under  any 
load  condition. 

•  Power  range  from  lOOmW  to  10kW\ 
frequency  range  from  0+45  to  2300MHz. 

•  Utilizes  Bird's  "QC"  quick  change 
connectors  for  interchangeable  field 
operation  without  recalibration, 

•  Built-in  remote-reading  capability. 

•  Peak  reading  version  available. 


QaM  or  write  today  for  more  details  on  the 
industry  Model  43  wattmeter  and  to  receive 
a  complete  Bird  catalog. 


3O303  Aurora  Rd„  Cleveland,  OH  44139  U.S.A.   •  (216}  248-1200 
TLX:  706898  Bird  Elec  UD   *  FAX:  (216)  248-5426 
WESTERN  REGION  OFFICE:  0]tn.  CA  •  (805}  646-7255 


CIRCLE  232  ON  READER  SERVICE  CARD 


Electronic  Corporation 


CJRCLE  176  ON  READER  SERVICE  CARD 


73  Amateur  Radio  Today 'July,  1993  25 


Each  time  you  turn  on  the  meter  it  does  a 
quick  self-test.  You  can  do  a  more  extensive 
test  by  holding  down  the  "SHIFT  button 
when  turning  on  the  power.  The  HP  34401 A 
witl  respond  with  a  "PASS"  on  the  digital 
readout. 

Of  course,  the  most  common  things  we  do 
with  a  digital  multimeter  is  to  measure  volt- 
age, current,  and  resistance.  The  HP  34401 A 
excels  in  these  areas.  The  HP  34401 A  mea- 
sures voltage  in  the  f  of  towing  ranges;  lOOmV, 
1V,  10V,  100Vt  1,000V  (750  VAC).  Maximum 
resolution  is  10  nV  on  the  100  mV  range.  AC 
voltage  is  true  RMS  and  AC-coupled.  The  HP 
34401 A  will  measure  current  from  10  mA  to  3 
amps. 

Resistance  ranges  from  100  ohms  to  100 
megohms.  Maximum  resolution  is  100  micro 
ohms  on  the  100  ohm  range.  The  HP  34401 A 
utilized  either  a  two-  or  four- wire  resistance 
measurement  system.  For  normal  resistance 
checks,  the  two-wire  system  works  just  like 
any  other  digital  multimeter.  But  for  low,  low 
resistance  checks,  you'll  get  the  best  results 
with  the  four- wire  method.  By  using  the  sec* 
ond  set  of  test  leads,  you  reduce  the  amount 
of  resistance  between  the  digital  multimeter 
and  the  resistor  youVe  trying  to  measure. 

The  HP  34401 A  uses  a  menu  system  to 
access  sub-menus  from  the  front  panel.  This 
is  discussed  in  a  very  straightforward  manner 
in  the  user's  guide.  There  are  plenty  of  dia- 
grams to  help  you  navigate  the  menus  in  the 


user's  guide.  All  you  have  to  do  is  follow  the 
prompts  on  the  display  to  access  the  menu 
system.  It's  much  easier  to  do  than  to  ex- 
plain, but  the  HP  user's  guide  does  an  excel- 
lent job. 

Operation  is  straightforward  and  very  sim- 
ple. Just  select  the  function  you  desire  and 
you're  off  and  running.  The  autoranging  is  as 
fast  as  any  Tve  seen.  You  donl  have  to  wait 
for  this  meter  to  keep  up  with  you. 

There  are  several  relays  inside  that  you 
can  hear  switching  on  and  off  as  the  HP 
34401A  selects  the  proper  range.  After 
awhile  I  got  used  to  the  clicking  and  found 
that  I  could  use  the  relays  as  an  audio  feed- 
back when  the  meter  would  switch  ranges. 
Let's  say  you're  looking  at  the  output  of  a 
voltage  divider  and  It  should  be  7  volts,  If 
you're  busy  flipping  the  switch  on  the  rig 
you're  testing,  it's  hard  to  keep  an  eye  on  the 
HP  34401 A  display  But!  if  you  hear  the  HP 
34401A  flip  a  relay,  you  know  your  test  point 
went  over  10  volts.  That's  where  the  relays 
switch  over 

I'm  hell  on  digital  multimeters,  f  always  for- 
get to  switch  from  resistance  before  going  to 
volts  or  current  to  frequency.  The  HP  34401 A 
is  very  forgiving.  I've  only  had  to  replace  the 
current  fuse  twice  and  both  times  it's  been 
because  of  operator  error. 

The  Bottom  Line 

I  love  it!  When  the  service  manual  says 


the  mixer  should  have  0.1785  volts  on  the 
emitter,  the  HP  34401 A  will  let  me  know.  No 
more  guessing,  no  more  wondering  if  the 
test  meter  is  accurate,  no  more  hassle  with 
service  personnel  telling  me  my  test  meter 
is  wrong, 

I  had  some  trouble  with  the  local  power 
company  with  low  line  voltage.  I  told  the 
service  person  I  had  low  line  voltage,  I  was 
then  asked  how  I  knew  the  voltage  was  low. 
Was  I  using  a  department  store  meter?  No! 
I'm  using  an  HP  34401 A  by  Hewlett 
Packard,  Two  hours  later  a  repair  truck  ar- 
rived and  found  the  problem, 

Is  there  anything  I  don't  like  about  the  HP 
34401  A?  Well,  there  is  one  little  item— the 
marketing.  Hewlett  Packard  says  that  the 
HP  34401 A  is  their  "low  end"  instrument.  I 
don't  like  spending  $1 ,000  and  then  being 
told  that  I  got  a  "low  end"  product.  Their 
new  "within  budget,  without  compromise"  is 
better. 

I  would  have  liked  to  have  had  a  higher 
current  rating:  up  to  10  amps  instead  of  on- 
ly  3  amps.  You  can  add  an  external  high 
current  shunt  for  taking  high  current  read- 
ings if  you  want. 

Yes,  if  does  cost  a  thousand  dollars. 
But  think  about  that  for  a  second.  Would 
you  want  to  have  someone  fix  your  S2r600 
rig  with  a  S24  meter?  This  is  a  case  where 
you  really  get  what  you  pay  for, 


OCEAN  STATE  ELECTRONICS 


CALL  OR  WRITE  FOR  OUR  FREE 
112  PAGE  CATALOG  1-401-596-3080 


AIRCRAFT  RECEIVER  KIT 
...puis  you  In  the  pilots  seat!! 

Tune  into  (ha  exciting  world  of  avia- 
tion, listen  to  airlines,  big  business 
corporate  jets,  hot-shcl  military  pi- 
lots ,  local  pnVatepUote,  control  low- 
ers, approach  and  departure  radar 
i  control  and  other  intereatng  and 
fasdnaing  4* -band  commurtca* 
Bona.  You'll  hear  planes  up  Id  a 
hLndrad  miles  away  as  w&fl  as  al  local  tafic.  Tn»  Afl- 
tfeelures  smooth  varactor  tuning  of  lbs  entire  air  band  from 
Tift  10  13a  UHz,  effective  AGC,  sL^jsrnetodyne  arcufy. 
squalen,  convenient  0  vo*  opera* on  and  plenty  of  speaker 
vosjme  Don!  target  to  add  ou  metering  case  and  knob  sat 
tar  a  tna  looking  project  yoi/l  kwe  to  snow  CXx  oei&j  I  ecr 
i-tstvcbon  manual  maXes  the  AR-1  an  ideal  ■naroduceon  10 
two  ft*a  long  tatumaiig  hobbies  at  ones  -  abororeea  and 


Afl-1  ...AIRCRAFT  RADIO  KrT $24.&5 

C-Afi  ...CASE  SET  FOR  AR-1 $12.95 


SHORTWAVE 
RECEIVER  KIT 

Hart's  a  compete  shortwave 
rado  guar  antsed  to  iTepire  aw 
in  any  kstener  ftmecjlne  tuning 
in  r*  BBC,  Ratio  Moscow, 
Radio  Sagdhad  and  curat  ser- 
vices with  Just  inches  of  an- 
lama.  This  very  sensitive  (about 
a  mJcrovoftl)  receiver  Js  a  true  control  snd  plenty  of  speaker 
volume .  Smooth  varaclor  diode  tuning  allows  you  to  tune  any 
2  M  Hi  portion  of  the  4  to  11  MHz  frequency  range,  and  the 
kit  conveniently  runs  on  a  9  volt  battery,  Add  our  matching 
custom  case  and  knob  set  to  give  your  radio  a  finished, 
polished  look.  IMs  kit  is  very  popular  with  schools,  scouts 
and  corporate  presidents!  Amaze  yourself  *  and  others-  see 
how  you  can  listen  10  the  world  on  a  receiver  you  burl  in  an 
evening. 

SR-1  SHORTWAVE  KIT  „„ $29.95 

CSR  CASE  AND  KNOB  SET.. _,$12.95 


EASY-KEY  CW  KEYER  KIT 

•  WORKS  GREAT 
ON  ANY  RIG 

•  PERFECT  CW 
IN  ONE  NIGHT 

•  IDEAL  FOR 
CODE 
PRACTICE,  TOO* 

Add  to  your  CW  fun  wttt  our  low  cost  CMOS  Keyer  Hi 
You'll  send  dean  code  furs  a  plenum-  to  copy,  serf 
completing,  dote  and  dashes  wrti  properly  weighted 
spaong  and  thing  are  al  programmed  into  tw  CW-7t 
design  Assembly  ot  tw  keyer  is  fait,  easy  end  tun,  our 
step-by-step  rafuctons  lead  you  to  a  finished  unri  si 
only  one  everwig  For  begwwrs,  ne  CW-7  makes  an 
ideal  code  practice  escalator  -  learn  tie  sound  of  per- 
tectiy  formed  CW  right  lwn  e*ie  start  and  have  a  Ins 
piece  of  ham  gear,  tool  BiaR-n  sfdafen*,  adjustable 
pitch,  front  panel  speed  and  voiurne  corart*  end  conve- 
mem  9  voft  operation  aJe  featured .  The  CW-7  is  fie  bdeeJ 
comparton  to  our  QRP  transm  n»n  or  any  of**  rtg  you 
may  own.  Manual  also  raJgdes  debate  on  constiAxting 
eoonorncal  CW  paddles  To  give  your  prefect  a  (nrahed. 
'■aore-boughr.  professional  look,  use  our  custom  see 
and  knob  set  fiat  aba  matches  our  OflP  receiver*  and 
tiansrnraars. 

CW-7  ...CMOS  KEYER  KIT  ,™_S24.95 
CWC  ...MATCHING  CASE  SET„„f  12.95 


DELUX  CODE  KEY 

Adjust! We,  heavy  duty  brass  base  v*t>  ball 

bearing  pivots  Demgnedtbt  hard 

usage  3/16"  plaled  contacts. 

$11.75 


CODE  PRACTICE 
OSCILLATOR  &  MONITOR 

3"  SPEAKER  HEADPHONE 
TERMINAL,  VOLUME  A  TONE 
CONTROLS  USES  1  9V  BATTERY. 

rVII    HHllilHlunMHHtM«lf  ■«i<'3 

Wired  ..*.*.„„ ..... $24.95 


LEARN  COMPUTER  THEORY  BY  BUILDING  THIS  KIT 
DIGITAL  TRAINER  MODEL  MM-8000 

Staring  from  scratch  you  build  a  complete  computer  system,  Our  Micro-Master  Iralner 
teaches  you  to  write  Into  RAMs.  ROMs  and  run  a  BQ85  microprocessor.  You  will  write  the 
initial  instructions  to  tell  the  JJ085  processor  to  get  started  and  store  these  Instructions  In 
permanent  memory  in  a  28 ) 6  E;  PROM.  Teaches  you  all  about  Input  and  output  ports. 
computer  errors.  BuNd  your  own  keyboard  and  learn  how  to  scan  keyboard  and  display, 
Mo  previous  computer  knowledge  n&qured  Simple  easy  to  understand  instruction  teaches 
you  to  write  n  machine  language  Upon  completion  of  this  course  you  will  be  proficient  in 
computer  technology 

■  Usee  tie  8065  Microprocessor 

■  Uses  tie  28 16  E'  PROM,  electrically  eras- 
able programmable  ROM 

-  Uses  the  8156C.  204*  B*  state  MOS  RAM 
witi  VO  pom  and  timer 

■  Memory  expandable  option 

■  Buat  in  SV  power  supply 
*  2B  key  keyboard 

■  Complete  witn  lesson  manual,  instructions 

$119.95 


REGULATED 
POWER  SUPPLIES 

i&evoc 


Perfect  for  ham  equipment,  CBM 
steoreo's  and  otwr  13  a  V"OC  Items. 

LED  on  indicator,  short  orcut  protection 
Bindng  post  output  2  year  warranty 


3  AMP »2fl.£0 


4  AMP 
6  AMP 

10AMP 
20  AMP 
30  AMP 


_  _ .. —  P 


146.50 

I7ft_50 
HlfcSO 

$139,50 


TO  PLACE  AN  ORDER  Call  1-800-866-6626 


Ocean  State  Electronics 

P.O.  Box  1458      6  Industrial  Drive 

Westerly,  R.L  02891 

Mail  in  orders  please  include  $4.50  shipping 

ALASKA  i  HAWAII  $9  00 

CANADA  $7.00  -  OVERSEAS  $1 2.00 

Minimum  order  $10.00  (before  shipping) 

R.  L  Residents  add  7%  Sales  Tax       Local  calls  596-3080 
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New  AOR 
Receiver 


400  Channels. 
lOOKHz  to  2036MHz 


♦Continuous  coverage 
*AMr  FM,  wide  band  FM, 

LSB,  USB,  CW  modes. 
•4  Scan  Banks, 

Programmable  Attenuatior 
•Tuning  increments  as  low 

as  50Hz. 
•Seaich  with  lock  out. 
•15  front;  end  filters. 
*RS232  port  built  in. 
*2G  Day  Satisfaction  Guarantee. 

Finl  refund  if  not  Satisfied. 
•Includes  AC/DC  power  cord. 

Telescope  Antenna. 
•Size;  3  l'/7"H  x  5  2/5HWx7  7/S'D 

Wt.  21b.  10oz 


AR3000 

ToiaJ  Ptioe,  Flight  PtEpgitf 
'Expi-ess  Shipping  Optional 


$1095 


COMMUNICATIONS 
10701  E,  106th  St.  Indpla.,  IN  46256 

Toll  Free  800-445^7717 

^^^m       V:sa  and  Mastercard 
(COD  slightly  higher) 
FAX  (317)  349-8794 


CIRCLE  164  ON  READER  SERVICE  CARD 


o 


COMMODORE/AMIGA 

TM  T        i^pla^ement  chips,  p-acts.  LPtafUDEs         ]  ^!__4_£_§t 


•  COMMODORE  &  AMIGA  CHIPS  * 

•  2.05  ROM  chip  (enhanced  version).,.,. .... S27.&5 

■  2.04  ROM  chip  (no  books  ordiskelles) 529..S5 

•2.1  Complete  Kit  wilh  2.05  flOM ,$77.50 

-  6362  Denlse/B3B4  Pa  ula , ..... ...... ,  ..S1 4.95 

-9373  Super  Demise  wilh  diagnostic  disk  &  software .$27.50 

•8372A  1  MB  AgnwS  wilh  FREE  Chip  puller,  instruclions, 

AnriigaTroubleshooter  &  diagnostic  software .$37.50 

•  6570-036  keyboard  chip  (fi«e&  mosl  problems) ,„ S1 1 .95 

-  1 .3  Kickslart  ROM  whh  instructions ............$21 .95 

•8520A  CIA  (2  tor  $16.50)  „.„, .„ S9-95 

•  6510  CPU,  6526  CIA.  6581  SID.  6567  Video,  PLA  906114, 

All  901/225-6-7*9 39.95  each 

-  17  SO  RAM  Expander  IorC64/l2B $79.95 


•  ADVANCED  AMIGA  ANALYZER  • 

A  complete  diagnostic  hardware  and  software  jnalyzer  for  all 
Amfgas.  Gives  display  stalus  ol  all  data  Iranamhs^Gn/sigrtala.  the 
ability  |o  lest  the  integrity  of  any  disk  drive,  checks  all  parts,  buffer 
chips,  alignment  and  joystick/mouse.  Software  automatically  tells 
what  errors  are  found  and  ihe  chips  responsible.  B5%  to  90%  of  the 
problems,  presented  to  service  centers  are  found  with  this  analyzer. 
Simply  plug  the  cables  Into  any  Amiga  port,  This  is  a  sophisticated 
diagnostic  unil  used  by  Amiga  repair  centers  worldwide  ...... .579. 36 

*  SWITCH  ITT  - 1 .3^0  ROM  SELECTOR  * 

TOP  SELLING  electronic  ROM  selector  by  Globat  Upgrades,  Inc. 
allows  tor  compatibility  of  ALL  your  software.  Automatically  switch 
between  1.3  or  2,0  ROM  from  your  keyboard. BuiMn  speaker.  Does 
not  overlap  Ihe  6S00O  chip.  No  soldering.  Lowest  priced  keyboard 
switch  available.  Instructions  included ...$27.95 

•  Buy  Ihe  Switch  III  w&h  the  1.3  ROM  upgrade ..,..,..„«  $45.05 

■  Buy  Ihe  Switch  EH  with  Ihe  2,05  ROM  upgrade 0  349,95 

Tim  Ultimate  Deal 

•  Buy  the  Swilchltt  wilh  the  1-3  and  2.05 @  $69.95 

•  AMIGA  TROUBLESHOOTER  - 

Released  Jan.  1993.  a  unique  IroubleshootiJig  guide  (fcr  the  Amiga 
5GO/20QD  wih  a  high  cure  rate.  This  diagnostic  tod  will  truly  save  you 
lots  of  money  and  down  lime  by  showing  you  which  plug-in  chips  lo 
change.  It's  quick  and  easy  to  use- $9.95 


'«  591 


THE  GRAPEVINE  GROUP  INC. 

3  Chestnut  Street,  Stiff  ren,  NY  1 0901 

ORDER  LINE  1-SO0-292-7445 
CUSTOM  SERVICE:  914-36*4242 


91 4-357-2424  Ho  urs  9  -6  ET  M-F  Fait:  91 4-357-6243 

We  Ship  Worldwide  15%  Restocking  Prices  Subject  to  Changes 
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ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WORLD  OF 
FAST  SCAN     j&    _T£UVlStON 

70  CM 


33  CM 


H  F  AMPLIFIERS  **t  MOTOROLA  BULLETINS 

ComaUf  P.n.   U-i  W  HF  Am.-ifWr.  Dtitribtd 
in  the  MOTOROLA  Bulhtini. 

AN? Si  300 W  1160.70 
AN762  U0W  igj.35 
AN77AL  SOW  I  13,79 
AN?T»H  20W  I  9J.1B 
A1U13  30DW  1*03.00 


UNIVERSAL  DIGITAL  fHEOUEHCY  READOUT 


EB63    140 W  I  SB  65 

E027A  3&0W  I130J0    HEAT  SINK  MATERIAL 

EB10*  6Q0W  l«S  IS 

AR305  300W  138J  52     Model  ■«  H*_l  SEtik|6.£_)2K1.6| |  12.00 

CHS-Kopptr  Spreader f 6.6 m  1  /*) %  11,00 


HEWII    tK  WATT  2-50  MH»  Amplifier 


POWER  SPLITTERS  an*  COMBINERS 

ATVi   1J0-45O  IGiAS-FETI I  49/05  Kk    600    W*!t       PEP  2-PdfI )  fa» .9b 

ATVi  001-021    G-AS-FET  .. I  §D.ft5  tth    1040  Watt  PEP  2-Pnrt «  70  « 


AMATEUR  TELEVISION  CONVERTERS 
ATV2   *jrj-  450 I  44.95  Ktl 


AUDIO  SQUELCH  CONTROL  im  ATV 

™  ■  ■*       I   I  1111  ■  111   I  ■■■   I  LLU  LL..I  Lb.Jd  LL...a.   _  _  _  _   _____  .  _  _  _   M       _J*  V  .   JT  ™       "V  I  L 

ZMETEHVHF  AMPLIFIERS 

35  Wall  Model  13 5 A........ I  7_«,B5  Ktl 

TS  Watt  Model  I75A |.19  &5  Kil 

Available  in  kit  nr  wind/tiPttd 


1200  Watt      PEP  «-Pwl f  BO. 05 

1M  WATT  420-450  MHi  PUSH  -  P ULL  LINEAR 


*£B67  —  PK  |Kit| 

K£B6  7      PCBlPCeonrdi 
K£B67-tiMmvri)   


)  159  35 
3     la.trO 

*     0700 


Wi  alto  fleck  Hard  —  id-  Find  parti 

CHIP  CAPS-Ktmct/ATC 

METALCLAD  MICA  CAPS- Unaka^Samce 

RF  POWER  TftAN5tSTORS 

MINt-CIRCLRT  M1KER5 

SftL^l  fl-SODM,) „„„.  |  t.SQ 

SBL-1X  ll--100«Mzl „....!   ?.-b 

ARCO  TRIMMER  CAPACITORS 

VKJim- 3Q/4B  RF  Choki ■   1.20 

SS-WP.fi-3B  Fernt*  Bead  I      20 

Braadband  HF  Than«f«rmer* 


Add  ■  3,50  far  ih.pp^,  mni  handle*. 


for   detailed   infarmatian  and   prkf*b  call   n-  write  for  emj-  fit*  catelof. 


I^p 


CCI 


I  Communication 
(Concepts  Inc. 


SOS  MiltatDfic  Drive  *  Xcnia,  Qnw  4S3B5  *  '5131  476-1600 
FAX  51 3-4 19-38 II 


^ 


^r^ 


sH 


o*v 


CIRCLE  99  ON  READER  SERVICE  CARD 


Serving  You  Better 


Expanded  Phone  Service 

9  a.m.  to  6  p.m.  Monday  -  Friday 

Call  Me 

Kevin 
Braunschweiger 

N2ABV 

17  years  experience 

formerly  with 

AES  Store  in  Cleveland 


-_*-H_*_*_d_i 


Celebrating 

his  40th 

Anniversary  in 

Ham  Radio  Business 

Ross 
Hansen 

WB7BY2 

At  Your  Service 


*2S1 


•  Competitive  Prices  • 

•  Same  Day  Shipping  • 
•  Ail  Major  Brands  • 

Today  (208)  852-0830 


k 


p^}     ROSS  DISTRIBUTING  COMPANY 
78  S.  State  Street,  Preston,  Id.  83263 


CIRCLE  264  OH  READER  SERVICE  CARD 


73  Amateur  Radio  Today*  July,  1993  27 


Number  8  on  your  Feedback  card 


A  Tilt- Over/Swivel  Antenna 
Mount  for  Recreation  Vehicles 

Take  your  full-size  vertical  on  the  road. 


by  Gene  Beaver  W4PVI 


In  the  summer  of  1982,  Dot  (MYL)  and  I 
decided  that  we  were  going  to  take  a 
year's  tour  of  the  country  in  our  22'  Mini- 
Motorhome.  I  most  certainly  was  going  to 
operate  the  HF  bands,  but  I  didn't  want  to 
be  confined  to  a  mobile  antenna  all  that 
year. 

Installation  of  an  antenna  on  the  roof  was 
impractical  due  to  the  height  involved  be- 
cause the  antenna  would  not  clear  low 
hanging  trees,  bridges,  etc.  A  quick-connect 


Photo  A.  Close-up  of   Photo  B+  Close-up  of 
the  antenna  mount.        the  tie-down  rope 

attachment. 
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wouJd  mean  climbing  the  ladder  each  time 
it  was  used.  Not  very  convenient! 

I  had  a  Hustler  5BTV  Vertical  on  hand. 
To  solve  my  problem  I  only  had  to  figure 
out  how  to  haul  this  tall  antenna  and  how  to 
make  it  quick  and  easy  to  put  up  and  take 
down  each  time  it  was  used, 

I  had  been  a  member  of  the  RV  Service 
Net  for  a  couple  of  years,  and  knew  Chuck 
W8UCG  (SK)  (the  originator  of  the  Uni- 
Stmt  antenna  mount  on  Airstream  trailers). 
I  decided  to  adapt  the  mount  to  my  motor 
home. 

Construction 

After  taking  some  measurements,  I  real- 
ized that  if  the  tM-Strut  was  used  and  the 
antenna  base  was  to  be  about  12  inches 
above  the  roof,  I  would  have  to  do  an  awful 
lot  of  climhing  up  and  down  the  motor 
home's  ladder  in  order  to  complete  the  in- 
stallation and  then  do  the  required  tuning. 
That  didn't  appeal  to  me  at  all,  1  had  to  find 


a  way  to  swivel  the  mount  as  well  as  fold  it 
over. 

The  answer  came  out  of  the  plumber's 
shop,  where  I  obtained  the  following  mate- 
rials: 
1       length  of  1 "  galvanized  water  pipe 

1  length  of  1/2"  water  pipe 

2  1/2M  end  caps 

1       1/2"  female  coupler 

1       1 "  female  tee  joint 

1       1"  floor  flange 

1        1"  el  (female  one  end,  male  the  other) 

I  cut  the  I"  pipe  into  three  lengths — one 
97",  one  18",  and  one  9,+ — and  threaded  on 
all  ends.  (The  97"  length  was  required  for 
installation  on  my  present  Allegro  motor 
home  and  most  likely  will  have  to  be 
changed  for  your  rig.) 

The  floor  flange  was  fitted  to  one  end  of 
the  97"  length  and  the  el  to  the  other.  Then  I 
attached  the  center  of  the  tee  joint  to  the  el. 
I  tightened  the  last  two  joints  snugly,  then 

Continued  on  page  31 


^^^^^^^^^^— 


Photo  C  Working  on  the  antenna  is  easy— just  swivel  and  tilt. 


ONV SAFETY  BELT  CO. 
P.O.  Box  404  •  Ramsey.  NJ  07446 

800-3455634 

Phone  &  FAX  201  327  2462 


ONV  Safety  Belt  With  Seat  Harness 

$59.95 

OSHA 

We  Ship 

Worldwide 

Order  Desk  Open 

7  DaysfWeek 

ON V  Tool  Pouch  $15,95 

Add  54.00  For  Handling  VISA  M/C  CHECK 


ONV  Beit  WO  Seal  Harness 
$74.95 


CIRCLE  102  ON  READER  SERVICE  CARD 


Sfiea&d,  fat  $fee# 


Y  Full  Duplex  Autopatch 

Y  91 1  Emergency  Access  ^^ 
/  Reverse  Autopatch  ^ToU  Restriction 
-'Voice  Mai!  /Voice  lOls  /BSFtXiO 
/Voice/Torie/DTMF  Paging  ,/ Scheduler 
/Links  ^Programmable  Courtesy  Tones 
/Hardware  Logic  I/O  /Real  Time  Clock 
/Morse  Code  Practice        /Remote  Base 

PCRC/2  Combines  the  power  or  your 
XT/ATplatform  with  a  high  quality  play  and 
record  voice  digitizer  creating  the  ultimate 
repeater  controller.         Zz&w,  &6$S 

516-563-4715     * 

F&C5GW716  BBS:2B6-lSi8 


CIRCLE  198  ON  READER  SERVICE  CARD 


Amateur  Radio  Language  Guide 


•  Hundreds  ol  pfirases,  especially  *or  me  nam  ratto  operator 

•  Vol.  t  -  French,  Spanish,  Gentian.  Japanese.  Pofeh 

•  Vol.  2  -  Swedish,  Itaia/i,  Portugese.  Croatian,  Morwegian 
a  Vol.  3  -  Russian ,  Danish,  Czech,  Korean,  Hawaian 
■  Vol.  4  -  Chinese,  Dutch,  Finish.  Romanian.  Vietnamese 

•  Vol  5  -  Hungarian,  Arabic,  PhMpino.  Turkish.  Indonesian 
Send  £1&.  per  volume  U.S,,  $12  outside  U.S.  lo 

HOSE,  P.O.  Box  796.  Mundelein.  tl  60060-0796 


Speak  To  The  World 


CIRCLE  134  ON  READER  SERVICE  CARD 


Quality  Microwave  TV  Antennas 


wi  he LESS  CABLE  -  IFTS  -  MMDS  ■  Amateur  TV 
Ultra  Hlgjh  Gain  50db<^  •  Tuneable  1.1 10  2.7  Gfct. 

•  55-Channel  Dish  System     S  199,95 

•  36-Channel  Dish  System     Si 49.95 

•  2CuChannel  Dish  System     S  124.95 

•  Ogfiqnffi  Cgmmfn:ial  Qnd  bltentii)  I'nnl  sntwml  AdC  S50  0C 

«  ¥*ai  Antennas,  frxnowents.  Custom  Tiwmg  taatfaw 

•  Cal  or  wttejSASE » ftr  ~fMF  Catjtoq 

PWWPS-TECH  BfCmOMS 

PJL  Bra  S533  •  ScataAto,  Al  8S2SZ 

(602}  947-77TJO  jS3  00  Dedrt  •! 
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Sell  your  product  in 

73  Amateur 
Radio  Today 

Call  Dan  Harper  today  . . . 

1  -800-274-7373 


EVERY  ISSUE 

Of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1 960 
through  last  year  is  available, 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfrGhe,  is 
available  as  an  entire  set.  (no  partial  sets) 
for  $285  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MG  accepted. 

BUCKMASTER 

PUBLISHING 

"Whitehall" 
Route  4,  Box  1630 

Mineral,  VA  23117 

703-894-5777 

800-282-5628 


46  HOUR 
SHIPPING 


ELENCO  &  HITACHI  &  B+  K  PRODUCTS 

AT  DISCOUNT  PRICES 


^  TO  ORDEfl 

>       CALL  TOLL  FREE 
1  600  292-77 11 
l-a00*4d$-3201  (Con.) 


ELENCO  OSCILLOSCOPES 


B+K  OSCILLOSCOPES 

E12D  ■  ?.0MHi  Dual  Trace 

£125- 

IftlB 

2160 


2QMHZ  Qciiayud  Swsap 
■  40Mrtx  Dual  Tiaco 


S-1325   25MHz       $349 
Dual  Trace  Oscilloscope 

S-1340  40MHz      $495 
Dual  Trace  Oscilloscope 

S-1360   60MHz 
Dual  Trace T  Delayed  Sweep 

•  At/fomoflC  Oftom  Tir,oei 
$  7  75       *  Buirt -#1  cornoone^t  i  esteT 

•  ImV  lonjitiVJiv 

•  Dual  fime  base 


$395 

$539 

|74S 

60WWf  Dudl  Trace,  0«iayotf  Swaep, 

Dual  Time  Base  ^^ S949 

2190  -  TOOMHi  Tnt&s  Trace  Dual  Tim*  Bat* 

Oetjyftd  Sweep Si  395 

2522    20MHi  /  '  OMS  s  Storage  (669 

1442    20MHi  Portable Ji  229 

1449    *0*IHt  Sway  .  AC  operated  wtm 

Cum*  4  Readouts f  1.431 


LOGIC  ANALYSERS 

1 3£  cftrr*).  {YG^ZBj  or  44 1  h— nil  (VC-31 30) 

I  25Mrtj  iffCfHCntn  opwir  ar  r  -       ■  -  am*  4 

I I  DCttfrU  ai^rci vu  opfiFSMfl  (5  cr  12  ctaintfc} 
fS«t  OiTO  Mptufi  caaabifcy 

I  MMfe-ievt  tr  goer  seq-wc raj 

1  rnon-nolan*  dan  ane  set-jp  ner^r«i 

I  Drwf*emoJ9T  opwB  1ct  popular  yPj 

1 9  itich  LCD  JCrffB'i 

I  Co  I  lor  prices 


Hitachi  Compact  Series  Scopes 


20MHz  Dual  Trace 
50MHz.  Cursors   _ 


V-212 

V-5E5 
V-523 

V  522 
VM22 
V222 

v-eeo 

V-66SA  -  EOMHjt.OT.  ^CuflOf 

V  T060  .  100MHz.  Ou*r  True*  . 

V  IDfiSA  -  lOOUHz.  DT.  *WW 

V  TOSS    lOGUHz.  QT.  *,-curuf 
VtlOOA 
V1150 


SOMHi.  Dekaypd  S«0#p_ 

5tiMHz.  DC  OlFtfll  

40MHz.  DC  Oft»#t  

zoMHi  DC  on»r . 

•60MHz.  Dual  Trtrt 


1OOMH2-  Quad  Trace 
i50MHz  Ouati  Trac* 


_  5409 
_  £975 
_  -5949 

.  W49 
_  S749 

_  1625 
.St.  095 
.11.335 
.51.375 
.51.649 
.51.995 

$2,195 

S2.555 


Hitachi  RSO  Series 

RSO  5  testuie,  ns>  mods,  av«ragng,  ssv* 
irtavoiy,  sunofhtfigi.  ftmpctmeh.  pretnoge'- 
inq,  cursor  measurvrafois 

VC-6023    20MHz.  20M*» Si. 650 

VC  6024  .  50MHz.  20M&/B  _  5 1,950 

VC-6025A    50MHz  20MSft 52.350 

VC-B045A-1DOMHZ.4(JMS/t CaJl 

VC-6145-  100MHz.  100MS/a. Call 


CALL  US 

FOR  ALL 

YOUR 

COMPONENT 
NEEDS 


Soldering  Slarion 

Tpmperalufe  CcmlrolEed 

m  SL-30    55S 


.♦ 


^> 


"•  -■  ":.rT» 

I'lim^a  Tip 
Omtax  Prslact 


MA  DC  Power  Supply 
8.K1M6 

Si  69.95 

3KV#  12A 


Video  Head  Tosier 

HT-200 

$44.95 

Tells  fSL  it 

/HS  head 

is  defectw 

WKtnL 


Triple Powm Suppty    XPI2D 

AsKCPbictf  $75 

HUM 
lie  '5v#  u 

4SO3OV0  lAi 
■naSV 
A  1f»  desied  icabaH  »w  dmg  n[ 
F«i«  s-Krt  Brcuc  prootctw,  iff 


Mutti- Function  Counter 
Fienco  F-12M 

IJGHl 


$229 


Weasu^s  "raquflnw,  Pem>d.  Total  zo 
a  L£D  digits,  Cr/stai  gven  osdblsf.  .^pr?  secy 


Leom  to  Build  ond  Program 
Computer*  with  mb  Kll 

Model 

MM- 8000 


$129.00 


:  tw  Betas:'  r5t  ^*W  ■ 


Ov 


j:C*k  «v  ix>  1  JGV5 ii|ni"i 


WE  WILL  NOT  BE  UNDERSOLD 

WPS  5HJPPSHS:  IB  ST*T£S  5*. 
<L  HFS  ?5**  TAX  153  mn  JlO  m*r\ 
PPOBeSIWCL   ALL  SCOPES  &  METEftS 


01  glial  Multimciu 
w'  Inductance 
A  Copacilarce 

$75.00 

LCU-1850 
by  E fence 


Trie  Survivor 


.,;• 


2»0 

$89 

L*ct  3-^.2  *;1 


Audro  Generator 
$€5 

»Hf-1»KKTf 

Blne/SquaiD 

ttttit. 

Hondhuid 


Elenco  Wide  Hand 
Signal  Generator! 


SO-9000    |1?9 

SO4500  w  CH^4 w  Dnptrr  * 
150  UHl  butn.in  Coun*f  «€» 


CoFor  Convergoncv  Generator 

SG'250 

$89.95 

Kit$69S5 

flnatl  in  ifia  LftduiJty 
id  rock  ttaady  patens 


Dual  Display  LCh  lieter 

■rSMFvncikms 

UodtliTa 

$239.95 


ftarae 
•O  Factor 


2MHz  Function  Generator 


B+K3011B  $219.95 

LEO  DiSJliy,  Sine.  Squire  Trwtngle.  Ramp 
i  P-ssWawwTTLlCMOS 


NTSC  Gen^rafor  w,  RGB 


EUK1249A 

STSCcflf 
Ai 


$479 


OgiUl  yuttimeter  Kit 

mm  T faming  CoufM 

Elwreo  M&ri9l 

M  26B5K 

FilI  A  Fa^y 
(0  Quilti 


Full  Fjn:hon  34  Rp*rfjtf5.  inc-udes 
Capacltin  ee , Tr  a  nsitief  ■'  Diode  Taati  n  rj 
20Afnp  ACDC.  Enffi  Large  Dartfay.  Ideal 


1Q0M Hi  Portable  Frequency 

Counter 


$179 


8+K1U3B 


C&S  SALES  JNC 

12fla  flOSEWOOU.  FJfEflFlEiD.  IL  60DT5 

FAX:  70fl-52J)-O0)BS  *  |  JOB)  541-0710 


15  DAY  MONEY  BACK  GUARANTEE 
FULL  FACTO R¥  WA&ftANfY 
WRITE  FOR  FfflE  CATALOG 
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73  Amateur  Radio  Today  July,  1993  29 


mtm 


MMH 

HfllNMC-MSC 

^^^^^^H 

Desktop  Radio  Stands 

:■■- ■-.-■•:"'   ■•■•..■  •'.'' -i' ■•^.:'', '".. 

Models  For  Most  Handheld  Ra- 

" '^|||§p 

dios  "Please  Specify  Your  Radio 

WiS    I 

Model".  Send  $1 4,95  ptus  $3.50 

■■'■ 

shipping  to; 

^«qj|                 I 

Handle-Base  and  More  Inc. 

^          ,„|Jp 

P.O.  Box  2504  IDept.  C) 

^hi*"^* 

Broken  Arrow,  OK  74013-2504 

■.. 

Contact  your  Local  Dealer  - 

Satisfaction  GuArfcrttM 

Dealer  Inquiries  Welcome, 

CIRCLE  162  ON  READER  SERVICE  CARD 


GIVE  YOUR 


HR-2510  HR-2600 

tfie  same  features  as  tfie 

"B  I  G     R  I  G  S" 


I 
* 

> 


30  Memory  Channels 
Automatic  Repeater  Offset 

Programmable  Transmit  Timeout 
Programmable  Seek/ Scan  (5  Khz, etc) 
Programmable  Mike  /Channel  Buttons 
Programmable  Transmit  Freq.  Limits 
Extended  Frequency  Range  <ic  ld  12  mct*^ 
Priority  Channel 
Split  Frequency 
Many  More  Features 


■t*mwt*n} 


All  these  features  by  replacing 
your  radio's  existing  "CPU"  chip! 

[Priority  Channel  requires  optional  hardware! 
$59*95        (Optional  Chip  Socket    $7.50) 


Includes  Operator's  and  Installation  Manuals 

empswrrem 

4773  Sonoma  Hwy,  Suite  132 
Santa  Rosa,  CA  95409-4269 

Write  or  call  (707)  539-0512  for  free  information 
Quarjtit^^price^av^ihibl£^Deal£^nqi^ 


WEFAX  To  The  Max 


PC  GOES/WEFAX  3.0  $250 


PC  GOES/WEFAX  3.0  is  a  professional  fax  reception  sys- 
tem for  the  IBM  PC.  It  includes  an  AM/FM  demodulator. 
software,  cassette  tutorial  and  325  page  manaul.  Check 
this  partial  list  of  our  advanced  features 


Res.  up  to  1200x000x256 

Unattended  Operation 

Conization 

Zoom.  Pan.  Rotation 

Contrast  Control 

Tuning  Oscilloscope 

Photometry/Histograms 


APT  Lat/Lon.  Grids 
Grbftal  Predcition 
Frame  Looping 
PCX  &  GIF  Export 

Grayscale  Printing 
Infrared  Analysis 
Variable  IOC  &  LPM 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  Facsimile  6.0  is  a  complete  shortwave  FSK  fax 
system  for  the  IBM  PC.  B  includes  ar>  FSK  Demodulator, 
software,  250  page  manual  and  tutorial  cassette.  Call  or 
write  for  a  complete  catalog  of  products. 


Software  Systems  Consulting 

615  S.  El  Cam ino  Real.  San  Clements,  CA  92672 
Tel: (71 4)498-5784  Fax; (71 4)498-0568 


CIRCLE  250  OH  READER  SERVICE  CARD 


UTMOST  MODIFICATION  BIBLE 

THE  GREATEST  IN  ITS  TIME, 
EVEN  MORE  COMPLETE!!! 


OVER  50  COMPLETE  EYNfHE  SIZED  CRYSTAL  CHARTS. 
OVER  20  ARE  PRECMCLJIAT£D  MOOcFiCaTiQN  CHARTS. 
OVER  $0  PIL  DIAGRAMS.  -  SCANNfcH  MCXXFiGMiON. 
OVEflhOO  MODIFICATIONS  FOR  PLL  CS.'S. 
QV£H  100  HAM  RAEHQ  MODIFICATION. 
TEN  METER  WOHflO*,tlONS,-i.lN£«  SCHEMATIC  DE54QH 
OVER  600  M|KE!  V^HINQ  COOtS- 
ANTE14WVCGAX  dbCJ.rMl.OS3  DESKJN  CHARTS. 

KDC  SOUND         1-80G-256-9S9S 


M5V 

\mmtm\itM 


5  PENE  MEADOW 


CON  ROE  .TX  77302 


JUST: 
$29,95 

CHECK  OR  MONE  V  QHi  tf  H 


i 
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RF  SWEEP  GENERATOR  KIT 


Model 
RSG-30 


Use  to  check  &  tune  low  pass, high 
pass,  bandpass  &  crystal  filters 

Output Sine  Wave 

Frequency  ,  . 2-30  MHz 

Amplitude 10OmV  RMS 

Sweep  Width 5KHz-30  MHz 

Modes:  Cw  [continuous  wave! 
Video  I  full  sweep] 
Sym  Isymetrical  sweep) 

Parts  &  Instruction  Kit $  59.95 

I  cab.,  knobs  &  hdwr.  not  incl.  I 

Write  or  call  for  free   Brochure 

BOYD  ELECTRONICS  503-476-9533 

1998  Southgate  Way 
Grants  Pass,  OR  97527 
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Tilt-Over  Swivel  Antenna 

Continued  from  page  28 

backed  off  half  a  turn.  These  are  the  points 
that  allow  the  antenna  to  be  raised  and  low- 
ered and  to  be  swiveled  from  side  to  side. 

Next,  I  fastened  the  18"  length  to  the  top 
of  the  tee  and  the  9"  length  to  the  other  end. 

The  63"  length  of  1/2"  pipe  (threaded  at 
boih  ends)  was  passed  up  through  the  18" 
length  pipe,  the  tee  joint  and  the  9"  pipe.  An 
end  cap  was  installed  on  the  top.  The  1/2M 
coupler  and  a  3"  length  of  1/2"  pipe  were 
attached  to  the  bottom. 

Then  I  slid  a  heavy-duty  key  ring  (yest 
like  a  car  key  ring)  over  the  bottom  end  of 
the  1/2"  pipe,  installed  the  other  end  cap, 
and  attached  a  6- fool  length  of  3/8"  nylon 
cord  to  the  key  ring. 

The  entire  assembly  was  set  up  vertically, 
with  the  floor  flange  resting  on  the  rear 
bumper  to  which  it  was  attached  with 
counter-sunk  screws. 

The  bumper  now  supports  the  weight  of 
the  mast  and  the  antenna  when  attached. 

Installation 

The  97"  pipe  is  attached  to  the  roof  lad- 
der, approximately  60  inches  up  from  the 
bumper.  This  provides  the  lateral  stability. 
Tf  it  is  not  convenient  to  support  the  mast  at 
the  ladder,  a  suitable  two- point  brace  can  be 
used  at  a  point  on  the  RV  where  screws  are 
already  in  place. 

Once  the  mast  is  in  place,  and  the  anten- 
na is  in  the  "up"  position,  the  1/2"  "handle" 
should  be  attached  to  the  ladder  or  some 
other  support. 

You  will  be  able  to  come  up  with  your 
own  method  of  securing  the  handle  when 
the  antenna  is  in  the  up  position.  This  is 
necessary  to  assure  that  the  antenna  stays  in 
the  vertical  position  when  operating. 

Next,  I  installed  the  antenna  on  the  18" 
pipe.  The  antenna  bracket  was  installed  as 
high  as  the  U-bolts  would  allow,  to  prevent 
the  mounting  pipe  from  interfering  with  the 
radiation  pattern. 

The  antenna  can  now  be  lowered  by 
holding  the  handle  and  the  nylon  cord. 
Once  the  antenna  is  in  the  horizontal  posi- 
tion, the  handle  can  be  slid  forward  with  the 
cord  and  fastened  to  prevent  sliding  back 
during  travel 

The  advantages  of  the  "sliding  handle" 
are  obvious  when  observing  the  rear  over- 
hang of  the  handle  before  being  slid  for- 
ward. When  lowering  the  antenna  for  travel, 
slide  the  1/2"  pipe  forward  and  secure  with 
the  rope.  Reverse  the  procedure  for  raising. 
You  will  need  to  install  some  kind  of  cradle 
on  the  roof  for  the  antenna  to  ride  in  while 
underway. 

I  installed  only  the  bracket  and  first  an- 
tenna section  while  working  on  the  roof. 
Once  that  portion  was  complete,  the  mast 
was  folded  and  swiveled  so  that  (he  antenna 
rested  on  a  chair  that  was  on  the  ground.  All 
remaining  work  and  tuning  was  done  with- 
out once  having  to  climb  atop  the  motor 
home, 
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PHASE  3D  WILL  BRING 

Space  to  virtually  every  ham  through: 

Higher  power  transmitters 

Higher  gain  antennas 

Three  axis  stabilization 
Afore  hands: 

Downlinks  on  10  Meters,  2  Meters;  70,  13,  5  and  3  Cm, 

Uplinks  on  70,  23  and  5  Cm, 
Higher  Orbit: 

48,000  km.  (29,000  mile),  16  hour  orbit  for  increased  coverage 

and  visibility  for  many  hours  each  day. 

PHASE  3D  NEEDS  YOUR  HELP! 

A  contribution  of  just  a  few  dollars  from  EVERY  active  amateur 

will  insure  that  this  new  marvel  gets  into  orbit. 
MAKE  YOUR  CONTRIBUTION  TODAY! 

You  am  also  invited  to  join  AMSAT  and  receive  Ihe  AMSAT  Journal  so  that  you  too,  can  follow  ttie 
progress  of  Phase  3D  and  other  exciling  amaieur  satellite  activities.  Dues  are  just  $30  annually  in 
the  U.S.  and  $36  in  Canada  and  Mexico  -  $4 5  elsewhere. 


AMSAT 


P.O.  Box  27 

Washington,  D,C*  20044 
(301)  589-6062 
Fax:  (301)608-3410 
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Make  Sure  It*s  Grounded 

While  this  is  not  a  technical  article,  there 
are  ihree  things  that  arc  very  necessary  10 
an  efficiently  operating  mobile  antenna  of 
this  type:  ground,  ground  and  ground. 

I  use  1/2"  copper  braid  from  the  antenna 
base  to  the  "closest  possible  point"  to  the 
roof  or  ladder  in  several  places,  and  then 
down  the  ladder  to  the  vehicle  chassis.  I  do 
the  same  from  my  radio  to  the  chassis. 

Do  the  very  best  job  you  can  with 
grounding  during  installation  and  forestall 
any  future  problems  from  that  source. 

The  Safety  Factor 

Everyone  needs  to  adhere  to  standard 
safety  practices  when  working  atop  any- 
thing with  ladders,  etc.  Be  especially  care- 
ful when  raising  the  antenna.  I  personally 
know  two  hams  who  have  raised  their  an- 
tenna into  a  power  line.  No  harm  came  to 
cither,  but  one  had  a  "real  hot"  trailer  for  a 
while.  IT  COULD  HAVE  BEEN  FATAL! 
ALWAYS  LOOK  UP  BEFORE  RAISING 
THE  ANTENNA. 

It's  easier  than  you  think  to  drive  off 
and  leave  the  antenna  in  the  air.  Most  of 
the  time  you  won't  get  out  of  the  RV  park 
before  disaster  strikes.  A  tree  or  a  power 
line  will  get  you.  1  know  one  friend  who 
stopped  at  a  fast-food  joint  for  lunch,  put  up 
the  antenna  to  check  into  a  net,  and  then 
drove  off.  He  got  five  miles  down  the  Inter- 
slate  before  leaving  his  75  meter  coil  on  top 
of  the  bridge  and  the  rest  scattered  all  over 
the  highway, 

I  had  a  sign  made  with  two  words:  AN- 
TENNA DOWN?  I  attach  it  to  the  steering 
wheel  and  gear  selector  as  soon  as  I  stop. 


Photo  D.  Pull  the  112"  pipe  all  the  way  out 
with  the  rope,  then  pull  down  to  raise  the  an- 
tenna. Tie  off  the  rope  to  secure. 


The  two  things  I  wanted  most  from  this 
tilt-over/swivel  mount  were  versatility  and 
convenience.  I  got  both.  I  put  the  clock  on 
myself  once  when  pulling  into  a  rest  stop 
and  wanting  to  check  into  the  RV  net.  I 
started  the  clock  when  I  put  the  gear  selec- 


tor in  park,  went  to  the  rear  of  the  motor 
home  and  raised  the  antenna,  got  back  in 
the  driver's  seat,  keyed  the  rig  and  stopped 
the  clock.  Time  elapsed:  30  seconds. 

The  next  thing  I  did  was  to  hang  my 
"ANTENNA  DOWN?"  sign. 


1/2"  End  Cap      

Attached   to  1/2" 
Pipe,  Inside  of  1"  Pipe 


Vertical    Antenna 


Mast   Mount 
U-Bolted  To   Pipe 


■Tee' 


These  joints 
should  be   loosened 
1/2  turn  to  allow  for 

swivel!  rig/raising    antenna 


'El" 


1/2M   Pipe 

Runs  inside  the  V 
Pipe  To  Top;  Held 
In  By  End  Cap 


Brace   (See  Text) 


1"  PJpe 

Cut  to  length  so 
that  "El"   is  above 
roof  of  RV 
(Author  used  97") 


j± 


Brace   (See  Text) 


Flange 

Bolt  To  Bumper 


Figure  L  Construction  details  of  the  RV  antenna  mount 
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COMET  products  are  available  from  most 
major  dealers.  For  customer  service, 
or  a  complete  catalog,  please  call  us  at 
800/962-2611.  We're  confident  COMET 
products  and  accessories  will  enable 
you  to  enjoy  Amateur  Radio  to  its  fullest! 
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Number  9  on  your  Feedback  card 


Expanded  Range  Direct- 
Reading  Inductance  Meter 

Build  this  cheap  choke  checker. 


by  Arthur  C.  Erdman  W8VWX 


The  inductance  meter  I  described  in  the 
January  1992  issue  of  73  Amateur  Radio 
Today  works  well  but  it  is  limited  to  about  10 
to  250  |iH.  The  basic  circuit  creates  a  pulse, 
the  width  of  which  is  directly  proportional  to 
inductance.  A  digital  voltmeter  (DVM)  reads 
the  average  value  of  the  pulse  train,  Readers 
have  inquired  about  how  to  extend  the  range 
10  lower  and  higher  values.  Much  thought 
and  experimentation  provided  an  answer: 
Place  the  unknown  inductance  in  series  with 
a  known  inductance.  This  avoids  having  the 
circuit  inductance  approach  zero  at  the  low 
end  of  any  scale.  Also,  the  range  of  linearity 
is  narrowed,  making  the  circuit  quite  practi- 
cal 

As  a  specific  example,  I  used  a  fixed  10 
\lH  inductance  on  the  "0"  to  25  jiH  range. 
Now  the  circuit  sees  10  to  35  \M. 
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Figure  1.  Basic  measuring  scheme. 
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The  pulses  never  get  vanlshingly  narrow. 
Insert  a  100  JiH  for  the  0  to  250  \iU  range 
and,  finally,  use  a  1,000  |iH  for  the  0  to 


2,500  JiH  range.  See  Figure  L 

These  inductors  (5%  tolerance)  are  avail* 
able  for  less  than  SI  each  from  Mouser  Elec- 
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Figure  2.  Schematic  for  the  expanded-scale  direct-reading  linear  inductance  meter, 
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"AMERICAS  MOST  RELIABLE  AMATEUR  RADIO  DEALER" 
Serving  Amateur  Radio  Operators  Since  1937 
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Sales  Order  Line 

l-800-927-HAMl(4261) 

For  Technical  &  Info. 

(605)  886-7314 
FAX  (605)  886-3444 


Welcome  to  the  of  Burghardt 
Amateur  Center  "BAR  NONE"   ranch  of  brand 
rvame  HP  equipment  -  -  one  of  the  finest  SPREADS  of 
quality  merchandise  in  the  territory!* 

Get  off  your  saddle  &  mosey  around  our  corral  for  a  short  spell  and 
see  our  New  SS8  &  CW  transceivers,  linear  amplifiers  along  with  acces 
series,    Ifs  a  real  DUDE'S  DELIGHT!   We've  got  a  whole  chuck-wagon  full  of 
dandy  deals  sittin"  round  the  of  campfire,  everything  from  A-Z-   Of  course,  you  can 
never  tell  when  that  new  kid  on  the  block  comes  riding  into  town! 

Been  quite  a  showdown  of  late  'tween  the    Kenwood  TS-950SX.  Icom  IC-781  and 
Yaseau  FM000D.    Waitin"  in  the  wings  to  gun  down  the  winner  is  that  new  Stranger  in 
Town  —  the  Kenwood  TS-5GS,    Each  packs  a  "six-shooter"  (160-10)  trying  to  gun  down  the 
competition.  Also  they's  got  a  full  Generaf  Coverage  Receiver  (If  dat  don't  beat  alH). 

Of  course,  the  old  timers  (Used  Equipment)  still  hofd  their  own  against  those  younger 
rustier*  offering  many  of  the  same  dad-bum  features  of  the  younger  fellas  but  not  requiring  the 
sheckiesf 

So  it  makes  no  difference  whether  ur  prospecting  for  gold,  or  just  driftin'  through  —  chances 
are  we've  got  just  the  right  critter  for  you  -  -  and  we're  ready  for  some  real  wild  &  wooly 
horse  trading.   Round-Up  a  Posse,  ride  the  or  stagecoach,  paddle  a  canoe  or  (what  the 
heck)  just  phone  us,  write  or  come  on  down.  Whatever  ur  means,  now's  the  time  to 
Wrangle  a  Deaf!!    Nearly  all  makes  and  models  in  stock  for  immediate  delivery 
and  ,  remember,  when  it  comes  to  service  —  we're  the  "fastest  gun  in  the 
west"—  East,  North,  South  for  that  matter!!    All  trails  lead  to 
Watertown  4  Burghardt  Amateur  Center,  the  hams'  Home  on 
the  Range.  As  the  sun  rises  higher,  we  will  be  ready  to 
serve  ya  for  anything  ya  need.  So  pardner — 
let's  move  Mem  out!! 
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en  tt  comes  to  FAST  DELIVERY,  HONEST  DEABNGfcnd 
PROMPT/DEPENDABLE  S-E-R-V-l-C-E  back-up 
We  don't  jusjjiiilrti  se  it  -  WE  GIVE  IT! 

—   -  WE  SERVICE  WHAT  WE  SELL  -  = 

•  AEA  -  Belden  *  Diamond  •  Patomar 

•  Alinco  *  Bencher  •  Hustler  •  Radio  Callbook 

•  Ameritron  •  Bird  •  ICOM  *  RF  Concepts 

•  Amphenol  *  Butternut  *  Kantronics  *  Ritron 

•  Ampire  •  Centurion  *  Kenwood  •  Rohn 

•  Antenna  ■  CES  >  Larson  •  Telex/Hygain 
Specialists  » Comet  *  MFJ  •  Ten-Tec 

•  Astron  •  Cushcraft  *  Mirage/KLM  •  Unaditla/Reyco 

•  B  &  W  •  Daiwa  •  Outbacker  ♦  Yaesu 
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SATISFACTION* 


STORE  HOURS; 

9-5  P.M.  (CST) 
MONDAY  thru  FRIDAY 

OPEN  SATURDAYS 
from  9-1  P.M.  (CST) 

CLOSED 
SUNDAY&HOLIDAYS 


i+hj  4g'J 


WANTED! 

DEAD  OR  ALIVE! 

UR  GOOD  CLEAN 
USED  GE  ARM 

High  on  the  most  want- 
ed list  are  RECEIVERS, 
Genera]  Coverage  in 
particular,  LINEARS, 
TWO  METER  Flvt 
GEAR,  2  &  6  Meter  SSB 
&CW  GEAR  and  all- 
band  SSB/CW 
Transceivers.  Don't  hold- 
out (or  hole-up)  any 
longer  -  MOWS  THE 
TIME  TO  TRADE*UP!! 

CALL  OR  WRUB 
FOR  TRADE 
QUOTE  TODAY! 
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EXPANDED  L    METER 
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Figure  S.  PC  board  pattern  and  parts  placement  for  the  expanded-scale  direct- 
reading  linear  inductance  meter. 


ironies.  The  offset  voltage  due  to  this  method 
of  measurement  is  simply  counteracted  by  a 
bucking  voltage. 

Linearity  is  excellent  because  the  greatest 
change  in  pulse  width  on  any  range  is  only 
3.5  to  1.  Without  the  series  inductance,  the 
linearity  must  be  over  a  much  greater  range. 
For  example,  without  the  series  inductance, 
the  "0VI  to  250  jiH  range  would  never  reach 
"0"  because  the  pulse  would  be  too  short  to 
pass  through  the  gates.  If  10  to  250  is  read- 
able, the  linearity  must  be  over  a  25  to  1 
range. 

The  following  indicates  the  scale  resolu- 
tion: 

1)  0to25jiH;  10mV/]  \iH 


2)  0  to  250  pB;  1  rnV/1  |iH 

3)  0  to  2,500  |iH;  lmV/10(lH 

Circuit  limitations  prevent  the  0  to  2,500 
(iH  range  from  having  greater  sensitivity. 
Figure  2  indicates  the  complete  circuit. 

Construction 

To  avoid  switching  of  the  critical  indue- 
tances,  I  elected  to  have  a  separate  jack  for 
each  range.  I  am  always  trying  out  different 
circuits  (and  values)  so  I  seldom  use  a  print- 
ed circuit.  The  most  convenient  approach 
that  I've  found  is  to  use  an  "experimenter's 
plug-iii  board."  Radio  Shack  carries  these. 
They  are  listed  as  "Solderle&s  IC  Bread- 
boards/' I  used  their  board,  catalog  number 


276-175,  approximately  2"  x  3- 1/2",  with 
270  connecting  points.  Number  22  wire  fits 
snugly  into  the  holes.  So  do  1/4  watt  resistor 
leads,  most  capacitor  leads  and  best  of  ill, 
integrated  circuit  legs. 

Drilled  and  etched  PC  boards  are  available 
for  $4.25  plus  $1.50  S&H  from  FAR  Cir- 
cuits, 18N640  Field  Cl,  Dundee  IL  601 18. 

Time-Up 

(The  L  meter  and  DVM  power  supplies 
cannot  be  both  AC  line  powered  or  the  buck- 
ing voltage  will  be  shorted  out  due  to  com- 
mon grounds,) 

L  Adjuss  the  bucking  voltage  to  100  mV, 
To  do  this,  connect  the  DVM  from  the  read- 
out negative  terminal  to  ground  (chassis). 

2,  On  each  range,  short  the  Lx  terminal  lo 
ground  and  adjust  the  proper  pot  for  0  volts 
at  the  read-out  terminals.  That's  all  that  is  re- 
quired. 

If  you  discover  that  inserting  a  known  in- 
ductor in  the  circuit  produces  a  slight  error 
on  the  read-out,  remember  that  your  standard 
is  only  within  5%.  Coils  in  the  250  to  2500 
|iH  range  have  widely  varying  DC  resis- 
tance, causing  linearity  errors.  Iron  core  coils 
read  truer  due  to  less  wire  resistance  than  air 
core  coils  of  equal  inductance. 


Parts  List 

R1A 

1k  ohm  pot 

R1B 

20k  ohm  pot 

R1C 

50k  ohm  pot 

R2A 

27k  ohm 

R2B 

15k  ohm 

R2C 

18k  ohm 

R3A 

100  ohm 

R3B 

220  ohm 

R3C 

1200  ohm 

R4 

10k  ohm 

R5 

5.6k  ohm 

R6 

250  ohm  pot 

CI 

0.001  uF 

RS272-126 

C2 

0.47  u.F 

RS272-1433 

C3 

10  \xF 

R3272-1025 

C4 

1000  u,F  16V 

RS272-95S 

C5 

0.01  fiF 

RS272-131 

U1 

7805 

RS276-1770 

U2 

74HC132 

L1 

10  jiF  choke 

L2 

100  jiF  choke 

L3 

1 000  |jF  choke 

Drilled  and  etched  PC  boards 

are  available  for 

$4.25  plus  $1.50  S&H  from  FAR  Circuits,  18N640 

Field  Ct, 

Dundee  IL  601 18. 

INTERFERENCE  LOCATION 
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•  50  to  1  QUO  MHZ 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters 
&  Cell  Sites 


New  Technology  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Doppler  shift  radio 
direction  finder  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks.  Models  available 
with  computer  interface,  synthesized  speech,  fixed  site  or  moMe  -  50  MHz  to  1  GHz.  Call  or  write 
tor  details. 


DOPPLER  SYSTEMS,  INC. 


RO,  Box -31819  (602)  488-3755 

Phoenix,  Pa  85046     FAX  (602)  488-1295 


CIRCLE  13  ON  READER  SERVICE  CARD 


SPY  ON  THE  EARTH 

See  live  on 

your  PC 

what 

satellites  in 
orbit  see 

Learn  how  you  can  benefit  greatfy  from  this  exciting  new 
technology.  Send  $30  ($35  air,  $40  overseas)  for  our 
fantastic  1 2  diskette  set  of  professional  quality  copyrighted 
programs  (IBM  type)  that  does  satellite  tracking ,  data 
acquisition,  image  processing,  file  conversion  and  much 
more.  Diskette  and  information  package  includes  all 
programs,  satellite  views,  G  language  source  code  for  a 
popular  satellite  rmage  acquisition  program,  hardware 
schematics,  catalog  and  discount  certificate. 

VANGUARD  Electronic  Labs 

Dept.  A,  1 96-23  Jamaica  Ave, 
Hollis,  NY  11423    Tel.71 8-468-2720 
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(JRC) 


Fully  Automatic  MOSFET 

HF  LINEAR  AMPLIFIER 


1  kW  No-Tune  Power  Amplifier 
48  MOSFETs  Single  Ended  Push-Pull  (SEPP)  Design 
Built-In  Automatic  Antenna  Tuner 
High-Efficiency  Switching  Power  Supply 


The  JRL-2000F  is  the  world's  first 
MOSFET  HF  linear  amplifier, 
designed  using  the  same  high  tech- 
nology found  in  JRC's  professional 
high-power  radio  transmitters. 
Featuring  a  heavy  duty  power  amp 
that  incorporates  48  RF  power  MOS- 
FETs to  ensure  low  distortion  and 
clean  output  up  to  1,000  watts  (100% 
duty  cycle,  24  hour)  SSB/CW,  plus  a 


high-speed  automatic  anterif 
with  memory  capacity  of  1820 
nels  for  instant  QSY.  Plus  a  high 
efficiency  switching  power  supply 
(80V-264V)  with  power  factor  cor- 
rection to  supress  AC  line  currents, 
an  automatic  antenna  selector  for 
up  to  four  antennas  and  a  wireless 
remote  control  unit, 


JRC]  0apan  Radio  Co.,  lid 


430  Park  Ave.  2nd  Floor  New  York,  NY  10022 

Phone :  (212)355-1180  Fax  :  (212)319-5227 

Telex:  961114  JAPAN"  RADIO  NYK 
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Number  10  on  your  Feedback  card 


Deluxe  Function  Generator 

77ms  Simple  project  has  many  uses. 


by  David  Gripe  KC3ZQ 


A  function  generator  is  one  piece  of 
equipment  found  in  the  lab  of  nearly 
every  electronics  technician  and  engineer 
In  conjunction  with  an  oscilloscope,  a  func- 
tion generator  can  be  used  to  test  or  trou- 
blesboot  most  gear  found  in  the  hamshack. 
Unfortunately,  commercial  function  genera- 
tors arc  priced  well  out  of  the  range  of  mosi 
hams,  and  good  used  ones  don't  often  ap- 
pear at  hamfests.  Consequently,  I  decided  to 
design  my  own!  This  simple,  low-cost  func- 
tion generator  features  TTLT  square-wave, 


triangle,  and  sine-wave  outputs,  and 

portable  battery  operation. 

Design 

I  started  out  by  defining  the  features  I 
wanted.  This  project  had  to  be  low-cost,  us- 
ing commonly  available  parts,  It  had  to  be 
portable,  operating  from  batteries.  It  needed 
to  have  a  TTL  output  for  testing  logic  cir- 
cuits, as  well  as  variable*amplitude  square, 
triangle,  and  sine-wave  outputs.  The  sine 
wave  output  must  be  relatively  pure,  with 


the  amplitude  of  the  harmonics  less  than  1% 
of  the  fundamental  frequency.  The  frequen- 
cy range  of  the  function  generator  had  to 
cover  100  hem  to  10  kilohertz,  which 
would  include  most  of  the  audio  range.  Af- 
ter a  few  hours  of  breadboarding  I  arrived  at 
a  circuit  which  met  ail  of  these  require- 
ments. 

See  Figure  1.  This  is  a  fairly  simple  de- 
sign using  only  three  ICs.  AH  of  the  pans 
are  available  at  your  neighborhood  Radio 
Shack,  or  from  any  well-stocked  junk  box. 


*J1     TTL   OUT 


**J2   FUNCTION  OUT 


Figure  L  Schematic  for  the  Deluxe  Function  Generator, 
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The  circuit  can  be  built  conveniently  on  one 
of  Radio  Shack's  solder-pad  breadboards, 
such  as  their  pan  #276-168,  or  you  can  pur- 
chase an  etched  and  drilled  PC  board  from 
FAR  Circuits,  18N640  Field  Conn,  Dundee 
IL  601 18  ($4.50  plus  $1  30  S&H). 

After  mounting  the  circuit  in  a  folded  alu- 
minum  box,  I  Found  its  small  size  and 
portability  made  it  easier  to  use  than  any  of 
the  commercial  function  generators  I  was 
familiar  with,  I  acmally  ended  up  taking  it 
to  work  with  me  to  use  at  my  job  for  those 
applications  where  portability  is  preferred 
over  accuracy.  I  am  now  building  my  sec- 
ond one! 

The  heart  of  the  function  generator  is  a 
U2,  a  555  rimer.  These  ICs  are  tremendous- 
ly useful  devices,  with  high-current  outputs, 
capable  of  driving  TTL  loads.  It  is  config- 
ured as  a  somewhat  unconventional  square- 
wave  oscillator  in  this  circuit.  The  square- 
wave  output  of  U2,  pin  3  of  the  555,  is  inte- 
grated by  U3a,  one  section  of  an  LM324 


Parts  List 

C1-C6 

0.047  uF 

272-134 

C7.C8 

10  mf 

272-1025 

R1 

100k  stereo  volume 

271-1723 

RsmRia 

1k,  1/4W 

271-1321 

R3 

15k,  1/4W 

571-1337 

R4-R7.R11 

10M/4W 

271-1335 

R8 

22K  1/4W 

271-1339 

RIO 

100k  audio  pot 

271-1772 

R12 

3.3k  1/4W 

271-132S 

R14 

100  ohm,  1/4W 

27M311 

D1-4 

1N914.  1N4148elc. 

276-1122 

SW1 

SPST  pot  switch 

271-1740 

SW2 

2-pole.  6-positJon 

275-1386 

Ut 

7905  -5V  regulator 

See  Note  1 

U2 

555  timer 

276-1723 

Note  1:  The  7905  regulator  is  not  normally 
stocked  by  Radio  Shack,  although  it  can  often  be 
found  fn  their  "Regulator  Assortment"  276-1660. 
It's  also  generally  slocked  by  most  mail  order 
houses. 

Drilled  and  etched  PC  boards  are  available  from 
FAR  Circuits*  18N640  Held  Ct.,  Dundee  IL  601 18 
lor  $4.50  plus  $1.50  S&H. 
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quad  op  amp,  producing  a 
highly  accurate  triangle 
wave.  This  waveform  is 
then  buffered  and  inverted 
in  U3b,  and  fed  back  into 
pins  2  and  6  of  the  555 .  its 
trigger  and  threshold  in- 
puts, respectively.  This 
causes  U2  to  produce  its 
square-wave  oscillation. 
The  frequency  of  oscilla- 
tion is  determined  by  RIa, 
one  section  of  a  100k 
stereo  volume  control  pot. 

We  now  have  a  circuit 
which  generates  a  square 
wave  and  a  triangle  wave. 
Obtaining  a  sine  wave  is  a 
bit  more  difficult.  Those 
of  us  who  had  a  little  math 
in  college  may  remember 
some  theorems  from  a  fel- 
low named  Fourier,  telling 
us  that  if  we  take  a  sine 
wave  and  add  its  third, 
fifth,  seventh,  ninth,  etc., 
harmonics  at  the  correct 
levels,  we  come  up  with  a 
triangle  wave.  Conversely, 
low-pass  filtering  the  har~ 
monic  components  from  a 
triangle  wave  should  leave  us  with  a  sine 
wave.  It  turns  out  that  if  we  clip  the  upper 
and  lower  33.3%  off  of  the  peaks  of  a  trian- 
gle wave  the  resultant  trapezoidal  waveform 
contains  no  third  harmonic  energy.  Passing 
this  waveform  through  a  simple,  one-pole 
low-pass  filter  gives  us  a  sine- wave  of  suffi- 
cient purity  for  our  needs.  Diodes  Dl 
through  D4  perform  the  function  of  wave- 
form clipping  in  U3c,  The  low-pass  filter 
consists  of  R9,  Rib  (the  second  section  of 
the  1 00k  stereo  volume  control  pot),  and 
C7.  Since  the  cutoff  frequency  of  this  filter, 
controlled  by  Rib,  tracks  the  oscillator  fre- 
quency, the  sine  wave  output  of  has  a  nearly 
constant  amplitude  over  its  frequency  range. 
This  sine-wave  is  very  pure,  with  no  har- 
monic higher  than  1%  of  the  fundamental 

The  last  section  of  U3  is  used  as  a  buffer 
amplifier  for  the  function  generator  output. 
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Figure  2.  PC  board  pattern  and  parts  placement. 


Switch  SW2af  one  section  of  a  two-pole, 
three-  (or  more)  position  switch,  is  used  to 
select  the  square,  triangle,  or  sine  wave  to 
be  buffered.  The  gain  of  the  buffer  is  set  by 
R10,  a  100k  log  taper  volume  control  pot. 
The  circuit  on/off  switch  SWI  may  be  inte- 
grated into  RIO.  Since  the  amplitude  of  the 
square,  triangle,  and  sine  waveforms  at 
Sw2a  are  not  equal*  the  second  section  of 
SW2  is  used  to  scale  the  gain  of  the  U3d 
buffer  so  that  the  amplitudes  of  the  three 
waveforms  are  roughly  equal  at  the  output. 

A  7905  voltage  regulator,  Ul,  creates  a 
stable  5  volt  source  for  the  555,  as  well  as 
the  split  (+5,  -4  volt)  supply  required  by  the 
op  amp. 

Give  this  project  a  try.  I  can  think  of 
worse  ways  to  spend  a  rainy  weekend  after- 
noon than  building  a  simple,  inexpensive 
project  that  has  as  many  uses  as  this  one. 


"Our  products  speak...  for  themselves" 


DIGITAL  VOICE  RECORDER 

:i;^-    AudioQ218 

^  UP  TO  21*  SECONDS  RECORD  TIME 
-  UP  TO  A  MESSAGES 
-r  4  SAMPLE  HATES 
^SPEAKER  OUTPUT 

V  LO  LEVEL  OUTPUT 
v  4  MEG  OF  RAM 
.■IO  POWER 
4  TX  ENABLE  400m a 
y  BATTERY  BACKUP 

V  a   I5v  DC  OPERATION  +  *  mq   qq 
J  SMALL  SIZE  2.S-  X  2.V  pi(iSS'+H 


REPEATER  CONTROLLER 
VOICE  IDer -KE2 AM  VER  B 

S££  ft£V7£W  or  v>£MS/ON  a 

JUAt£  fS9f  fS$U£  Or  73  MAG. 

*  DIGITAL  VOICE  ID 

i  BATTERY  BACKUP 

J  TIME-OUT  TIMER 
I J  TX  HANG  TIMER 

,  AUDIO  MIXING 
L  IO  TIMER 

^MUTING 

j  TX  ENABLE  400 ma 

./COR  OR  SQUELCH  KEYED 

,■  8-l5v  DC  OPERATION        CI  IO  flfl 

4  SMALL  SIZE  3.2"  X  3,4"         PLus  S-H 


urnti  irt  fully  »Sscrtb!*d  **%&  tSsled. 
f  tilt  dociHiwnUUo/i  i*  included. 
F«  «*©*»  into.™*tfoiv  call  o'  *•"**- 
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GET-TECH 

201  RILEY  ROAQ 

NEW  WINDSOR,  NY  12553 
(914)564-5347 


NO  MORE  GUESSING  WITH  ANTENNA  COMPARISON  PERFORMANCE,  The 
New  "DiGj-FIELD"  instrument  has  an  extraordinary  frequency  response,  DC  to 
1 2  GHz.  "DIGr-FlELO"  can  lie  used  as  a  sniffer 
for  60  cycle  noise  sources,  as  well  as  intensity 
detector  of  microwave  oven  leakage.  With 
visual  clear  reading,  you  can  make  your  own 
calibration.  Use  (or  radiation  gsrrrioss  measure- 
ments, antenna  patterns,  polarisation,  adjust- 
ments, helps  to  detect  TV1,  portable  phones, 
car  alarm  transmitters,  etc.  Designed  to  be 
used  with  its  own  telescopic  antennna  or  ex- 
ternal antenna  with  PL  259  connector.  Detect- 
or output  connector  lor  AM.  "DIGI- FIELD"  has 
a  3  1  n  LCD  display  with  (9V)  tow  battery  in- 
dicator, Available  in  the  normal  model  "A"  or 
the  NEW  ultra  sensitive  model  "IT. 

For  only  $  1 1 9.9  5  this  could  be  the  answer 
and  the  solution  to  your  RF.problems. 

IC  ENGINEERING 

16350  Ventura  Blvd.,  Suite  125.  E/icmo,  CA  91436 
info  Phone:  810-345-1692 
Fax:  618-345-051 7      800-RELD-58 
Orders  Only:  1-800-343-5358 
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Number  11  on  your  Feedback  card 


A  Universal  Speech  Processor 

An  easy  upgrade  for  your  transceiver. 


byBobRoehrig  K9EUI 


M~ost  of  the  more  expensive  HF  trans- 
ceivers today  have  some  form  of  speech 
processing.  Less  expensive  rigs  have  cither 
marginally  effective  processors  or  none  at  all. 

Older  radios,  especially  tube-type  units 
such  as  Drake,  Swan,  and  Collins,  do  not  have 
any  processing  at  all.  Over-modulation  protec- 
tion, if  any,  is  accomplished  by  means  of  an 
ALC  circuit.  Many  hams  {believing  that  ALC 
is  10  be  used  as  a  form  of  compression)  drive 
their  units  well  up  into  the  ALC  region  on  the 
meter,  Some  rigs  that  have  ALC  have  no 
means  to  monitor  its  operation.  ALC  is  intend* 
ed  only  to  protect  from  over-modulation  on 
occasional  peaks.  The  ALC  indicator  should 
just  barely  show  action  once  in  awhile.  An 
ALC  circuit  is  not  a  substitute  for  a  speech 
processor. 

Unless  you  have  a  fancy  "high-end"  rig 
with  a  decent  internal  processor,  it  is  well 
worth  the  time  to  construct  an  outboard 
unit*  QRP  enthusiasts  who  operate  SSB 
can  get  the  most  out  of  a  low  power  rig  with 
the  use  of  an  effective  processor. 


Construction 

The  unit  described  here  is  an  easily-assem- 
bled processor  thai  can  be  used  with  any  rig 
available  today.  Us  small  size  even  makes  it 
possible  to  install  the  unit  inside  some  rigs, 
rather  than  in  a  separate  box. 

I  chose  to  build  my  processor  in  a  mini-box 
so  it  could  be  used  on  several  rigs,  (I  also  plan 
to  add  a  keyer  circuit  for  CW  in  the  same 
box,)  The  circuit  was  assembled  on  a  small 
piece  of  ^hobby  board"  from  Radio  Shack.  A 
drilled  and  etched  PC  board  for  this  project  is 
available  for  $4.25  plus  SI. 50  S&H  from  FAR 
Circuits,  18N640  Field  Cl,  Dundee  EL  60 11 8. 

The  input  circuit  of  the  processor  consists 
of  an  op  amp  with  a  voltage  gain  of  10  and  has 
an  input  impedance  of  1 00k.  This  should  ac- 
commodate almost  any  type  of  microphone  in 
use.  The  output  of  this  stage  is  adjusted  by  R5. 

Diodes  Dl  and  D2  rectify  the  audio  signal. 
The  DC  voltages  are  filtered  by  C3  and  C4. 
These  capacitors  also  determine  the  time  con- 
stant of  the  circuit.  The  voltage  from  the  recti- 
fiers is  applied  to  diodes  D3  and  D4  to  for- 


ward bias  them.  These  diodes  act  as  variable 
impedance  devices.  The  higher  the  voltage  ap- 
plied to  them,  the  more  they  "turn  on/1  shunt- 
ing more  of  the  audio  signal  to  ground. 

Capacitors  C5,  C6  and  C7  isolate  the  DC 
levels  from  the  audio  portion  of  the  circuit. 

The  output  amplifier  performs  two  func- 
tions: Ii  has  a  gain  of  10  to  make  up  for  losses 
in  the  processor  part  of  the  circuit,  and  also 
transforms  the  relatively  high  impedance  of 
the  processor  to  a  lower  impedance  so  the  pro- 
cessor cannot  be  loaded  down,  R13  is  the  out- 
put level  adjustment. 

Power  decoupling  is  accomplished  by  RI4 
and  C9,  Rl  and  R2  form  a  voltage  divider  to 
properly  bias  the  op  amp  inputs  at  half  the  sup- 
ply  voltage.  The  supply  voltage  is  not  critical. 
Anything  between  6  and  24  volts  can  be  used. 
Stage  gain  remains  constant,  regardless  of  sup- 
ply voltage.  The  supply  must  be  well  filtered 
to  eliminate  hum.  With  a  12  volt  supply*  the 
average  current  drain  is  only  2  mA,  so  the  unit 
can  easily  be  powered  from  a  small  9  volt 
battery. 


C6 
.1 


CT        R11 

.01        TOOK 


-||— WV 


Audio 
Out 


IC1    m   LM1408   or  equfv, 
D1  —  D4  n  1ND4  or  aquiv* 


Pwr  In 

+  8  to  24  V 


Figure  L  Schematic  for  the  Universal  Speech  Processor. 
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THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  6.5  AmpHr  gel-cell 
battery  complete  with  voltmeter  wall  charger  and  a 
cord  for  charging  via  automobiles.  It  will  power  most 
HTs  at  5  Watts  for  2-4  weeks  (depending  upon  how  long-winded  you 
are).  Also  VHF,  UHF,  QRP,  or  HF,  mobiles  such  as  the  KENWOOD  TS- 
50  (at  60W),  There  are  no  hidden  costs,  all  you  need  is  your  mobile  or  HT 
power  cord  or  cigarette  lighter  adapter. 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring.  A  mini-phone  jack  with  regulated  3V, 
6Vt  or  9V  output  can  be  used  separately  for  CD  players,  Walkmans,  etc. 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  is  completely  charged,  so  you  can  charge  it  even  when  it  has  onty 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its'  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  "YOUR  BATTERY  IS  NOW  DEAD/'  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


«"***. 


W0 


To  order  send  check  or  money  order  for  $49.95  + 
$6  50  for  snipping,  along  with  your  shipping  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 

P.O.  Box  3624,  Dept.  73 
Long  Beach,  CA  90803. 

If  you  wish  more  information  please  send  a  SA5E  lo  the  above 
Address.  For  COD  orders,  call  (310)  433-5660,  outside  of  CA 
call  (800)  933-HAM4  and  leave  a  message. 


CIRCLE  384  ON  READER  SERVICE  CARD 


Subscribe  to 


UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mobiles! 


Sophisticated  repeater  control  solutions  at  affordable  prices 


FF-800  Repeater  Controller 


■  4QWattMoblle-fladlo 

*  Duplexing  and  tuning  information 

■  Information  without  radio 


$199 

$12 

$40 


Versatel  Communications 

Orders  1-B0EW56-5548  For  info,  307-266-1700 

P.O.  Box  4012  •  Casper,  Wyoming  82604 


CIRCLE  359  ON  READER  SERVICE  CARD 


PAY  TV  AN0  SATELLITE  DESCRAMBLING 
- 1993  EDITION  - 


includes  programming  £ablii  box  chips,  backing  B-MAC.  wifeless  cable 
(MMDS |  descrambiirm,  builflft,  PLUS  fixes  and  much  more,  QHVf  Si 3. 95, 
atmt  P*V  TV  nd  satellite  DESCrUMBLiHB   volume:  Volume  1 
(BASICS),  19B3b  1991,  and  1992,  $15.95  eaefi.  Dine  rent  tuin-ons,  bypasses, 
ECM's.  schamatJcs  and  counter  ECM's  In  each.  THE  COM  PLEAT  WI2ZARD. 
usiofl  me  VCII  data  stream,  $15.95.  Aiiy  3/S32.95  or  5ja54.-95._SC H AM h 1. 1 m G 
!______>  rngciEhJy,  keep  up  With  tftfl  \&mi  In  Satellite  and  cable  ^scrambling. 

Evervirung  (hit's  new  £32  95tyr  PUR  BEST  DEAL  jewry dune  nafaji  ifie  video 
and  much  man  tor  onty  Si -29.95.  New  citatoo  Si 


SCRAMBLING  NEWS 

15=2  He  rs  l  A,  r    ■  1»,  8o«atQ  HT  1  42 1  i 
VkJOfTUt  (Til)  ill  2BI1.  Add  S&  fcr  CPU 


CIRCLE  36  ON  READER  SERVICE  CARD 


•  AN  features  remote  programmable  via  DTMF  or  serial  terminal  interface  (300  to  9600  baud). 

•  4  user  definable  TX/RX  ports, 

•  Control  RX  and  Local  mic  inputs. 

•  BuilHn  auto  patch  with  2  50  slot  aulodjaler. 

•  Control  via  telephone 

•7  logic  outputs  and  2  logic  inputs. 

•  64  macros  for  custom  command  sequences. 

•  Texas  Instruments  TSP53C30  speech  synthesizer  for  clean,  understandable  speech. 

•  Digital  level  controls  for  receiver  ports  and  tones. 

•  6  user  programmable  courtesy  tones, 

•  S  voter  lope  inputs  -  select  courtesy  tone  on  last  RX  or  most  active  RX 

•  Battery  backed  real-lime  dock  and  scheduler. 

•  Available  peripherals: 

•  FF-GOT  Tor  JC&01/&OQ,  Yaesu  CAT.  ICOM  HF.  Kenwood  HF.  and  Doug  Hall  interface,  (to  be  announced). 

•  FF-B070  Digital  Voice  Recorder  -  Playback  voice  I D^s,  Junction  annuciators,  and  use*  mall  box.  Only  S275XX) 
plus  3  &  H  (includes  16B  seconds  ol  memory,  expandable  on  board  to  over  \Q  mtn,) 

■  Transorb  circuit  protection  on  power  and  phone  line. 

•  Plus  much  more!  Only  $675.00  plus  S/H. 

•Optional  19'  rack  chassis  with  display  $199,95  plus  S/H, 

FF-8070S  Stand-Alone  Digital  Voice  Recorder/Repeater  Controller 

•  Operates  with  any  repeater  controller  or  as  stand  alone  unit 

•  One  repeater  port  and  one  link  port. 

•  Optional  autopatch  interface  (to  be  announced). 

•  CW  ID  or  dgrtal  voice 

•  Programmable  timers  lor  time  c*rf,  courtesy  delay,  and  hMfltJmeL 

•  Up  lo  6  rotaiing  DVR  IDs  and  4  rotating  DVR  tail  messages 

•  Mail  box  votce  messaging  system  with  user  recorded  prompts  -  can  store  up  lo  1 5  messages  of  20  seconds  each. 

■  Battery  backup  connector  for  user  supplied  battery  Tor  maintamimg  DVR  iracks  during  power  outages. 

■  1 6fl  seconds  ot  lactory  installed  memory,  expandable  on-board  to  over  1 0  minutes, 

•  3295,00  plus  SM  Additional  memory  S3 .99  per  mega-bfl  (1  mega-bFt=20  seconds  oi  recording 


All  products  come  with  a  30  day  money  back  yuarnntee  and  a  1  year  warranty  on  parts  and  labor. 


SYSTEMS 


P.O.  BOX  2SGS.  ROl  [  V  MO 65461 


uijD,  Ptwfxiy.  Clttsck  mo 


l  FFt  >Rll\  Ht  I  lit  PEA  TER  ti>\  JRt  >L  St  ft  t  lit  I  V.V 
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Personal  Autopatch 


Make  and  receive 
telephone  calls 
from  your  mobile  or 
HT  with  your  own 
personal  autopatch. 
Connect  to  phone 
tine  and  transceiver 
microphone,  PTT. 
and  speaker  jacks. 


NEW!  Now  with  memory  backup. 


Full  duplex  or  simplex  with  courtesy  beeps. 
Program nuihk'  locaJ  and  lung  distance  codes. 
Automatic  V\\  identification. 
Microprocessor  controlled  timeout  protection* 
Controlled  b>  VOX  or  carrier  detect. 
Regencratt-d  DTMF  or  pulse  dialing. 
Separate  external  remote  control  output. 
1.5MHx-IAl,VVx5.0S"D  shielded  metal  cabinet. 

Personal  Autopatch  SDP-600....  $249,95 
12Volt  power  adapter 11.95 

Shipping  mid  handling  $5  in  US.  %  15  foreign. 


JOtluv  muiu-i  \>u<k  ^ULii;iiik-i<. 
*W>  diiv  warrant* 


VISA 


j*Com  ?'»>  (  .inning  Plw>    \  fetor,  \  Y  L45M 
tim  924^1422   Fax  i71a»  924-4555 


CIRCLE  39  ON  READER  SERVICE  CARD 


Have  your  town  repeater  or  link  system! 
Lasy  rtrpcjtLer  wiup  without  modification  10  ymur  nuJbgejr.  simply 
plug  i'1  ^  SP*  'J^Jl  forcirH=r|wi¥:>  or  (wtiaNc/ttinbile  njpcoicM 
The  BRM  works  wJih  ANY  irccivcr  for  xcanncf)  aftJ  ANY  trans- 
miller.  Super  trmiuvt  VOX  operation  mike*  Ktup  quick, 
tndudei  H«ip  jnJ  timciim  iItpcts.  Piswc  juim  nHv-njcr  Inrctan 
jwta  Oof>  4 S'  *  XT  *  1 S"  and  ctawv  ol  1 2  VDC  t*  9V  bnllcry 
f^t?  tpka*.  &f*-o(>  Mhcnordcnnfi,  OR  Of.  ft  BRI  .2  SSO 


r-  *- 


:■;  >f 


HHJ-t-SI    ku   «   Iwii   a 
BRM  Ul 


j     '  ~ 


MANY  MOIlE  PRODUCTS.  CALL  .'UNITE  FOR  INFO: 
ELECTRON  FROCt!&(%G.   INC 
PO    BOX  6»      CEDAR,  Mt  49621 


(616)  223-7020 


PI4IM  tdd  IS  IfiiU/hinrll  I'S,  li  CmviwU.AK.K1  MI.WY   .,1.1  ill.-,  tit*  Mtd 


K-Quest 

Scfiworc  Sofcrfkiis 


|  SI^IaI  /J'     MS-DOS  bird  disk  systems 

Fantastic  12  Program  Collection 

U  Lsn-LInk  sensational  packet  program  REtf  vers  2  C 
J  LOG-EQF  iiifi  NEtf  logger  with  Kenwood  ng  control 
U  GeeC  lock  superb  gray  line  program-  *Etf  vera  4.5 
J  BAND  AID  til  terrific  propagation  forecaster  &  more 
O  HyperLofl  great  logger  with  Ciusl^r  &  og  support 
U  PC-TRACK  full  color  graph  res  satai^e/oscar  t/acker 
JCT  v6  14  bast  known  contest  logger  Outstanding! 
□MAPPER  comprehensive  DX  propagation  ;orecaster 
□HAMCLOCKqet  local  time  around  the  world  Instantly 
□Superiors*  Learn  or  improve  CW  skills  -  Emii.it 
Li  PACKETS  super  HEW  packet  program  from  Australia, 
□RF  TOOLBOX  easy  menu  driven  amateur  calculator 

TO  ORDER  Send  check  or  money  order,  specify  5%  or 
3Vi  disks  Foreign  orders  add  SS  shipplno.  Visa/MC  OK 
Texas  residents  add  Ji  .81  tax  -  Full  30  Day  Warranty 

P.O.Box  92877  -  Southtake.  TX.  -  76092 
tfrlH  it  Call  fir  tir  fai  iifttfirt  titilti 

CVTCLE  4«  ON  READER  SERVICE  CARS 


Figure  2.  PC  toarrf  pattern  and  parts  placement  for  the  Universal  Speech  Processor.  A 
drilled  and  etched  PC  hoard  for  this  project  is  available  for  $425  plus  $L50  S  &  H  from 
FAR  Circuits,  I8N640  Field  Cl,  Dundee  1L  60118. 


Adjustment  is  best  performed  with  the  aid 
of  a  scope  but  can  also  be  done  with  a  high 
impedance  meter  (VTVM  or  FET  input  meter 
or  DVM). 

Connect  the  scope  to  the  output  (wiper)  of 
R5,  or  connect  the  meier  across  C3,  When  the 
word  "FOUR"  is  spoken  into  the  mike  at  a 
slightly  lower  than  normal  level,  adjust  R5  so 
the  scope  indicates  about  200  mV  peak-to- 
peak,  or  the  meter  reads  about  50  mV.  At  a 
normal  level  the  scope  should  not  peak  over  2 
volts  peak-to-pcak,  or  the  meter  should  be  less 
than  1  volt. 

Compression  starts  at  about  a  Level  where 
the  meter  reads  50  mV  At  levels  above  100 
mV  the  output  remains  constant.  With  a  sine 
wave  applied  to  the  input,  the  output  remains 
sinusoidal  until  the  voltage  across  C3  reaches 
about  3.5  volts,  In  other  words,  with  a  varia- 
tion of  from  1  to  6  volts  peak-to-peak  at  the 
output  of  R5t  the  output  level  remains  con- 
stant and  does  not  clip, 

R13,  the  output  control,  is  adjusted  so  that 
with  normal  speech  the  mike  gain  control  on 
the  rig  is  at  its  normal  position. 

A  word  of  caution  here.  While  there  is  a 
constant  output  level  for  an  input  variation  of 
30  dB  with  a  signal  generator  source,  this  docs 
not  mean  you  can  operate  your  rig  so  its  meter 
reads  maximum  output.  A  signal  generator  is 
not  the  same  as  speech!  Because  the  attack 
time  of  the  processor  is  not  instantaneous, 
there  is  some  overshoot  at  the  beginning  of 


speech  input.  Final  analysis  should  be  done 
with  the  aid  of  a  scope  that  is  monitoring  the 
RF  output  of  the  rig.  Unless  you  can  deter- 
mine peak  modulation  levels  in  this  manner 
do  not  hit  peaks  as  indicated  on  your  rig's  me- 
ter, greater  than  half  your  normal  maximum 
available  power 

In  addition  to  increasing  the  average  modu- 
lation percentage,  this  processor  also  helps  in- 
telligibility by  tailoring  the  frequency  re- 
sponse. At  300  Hz,  the  response  is  down  6  dB, 
Low  frequencies  in  the  voice  range  waste  en- 
ergy and  should  be  reduced,  especially  if  you 
have  a  bassy  voice. 

Signal  Quality 

I  have  found  that  it  is  very  difficult  to  get 
valuable  information  about  the  quality  of  my 
signal  from  anyone  listening  to  it.  If  you  tell 
someone  that  you  are  using  a  processor, 
chances  are  they  will  tell  you  it  sounds  bad  no 
matter  how  well  it  is  working. 

A  good  way  to  judge  the  quality  of  your 
signal  is  to  operate  the  rig  into  a  dummy  load 
and  pick  it  up  on  another  receiver.  If  necessary, 
attenuate  the  RF  signal  into  the  receiver  so  it 
stays  below  S-9.  Record  the  received  signal  on 
a  good  quality  tape  recorder  and  listen  to  the 
results.  Reduce  the  RF  level  into  the  receiver 
to  S-5  or  less  and  record  the  results  again*  with 
and  without  the  processor,  for  comparison. 
If  you  are  pleased  with  the  results,  so  should 
everyone  else  who  hears  you* 


Parts  List 

Component 

Description 

Radio  Shack  # 

IC  socket 

8-pin  DIP 

276-1995 

IC1 

1456  Dual  Op  Amp 

276-038 

D1-D4 

1 N34  or  equiv. 

276-1123 

Ct,C7 

0+01  |iF 

272-1065 

C5,C6 

0.1  |iF 

272-1069 

C2,  C3,  C4,  CB 

10>tF 

272-1436 

R1.R2 

10k 

271-1335 

R3.  R11 

100k 

271-1347 

Ftt,  R12 

1  MEG 

27M356 

R5tRl3 

Ik  pot 

271-280 

R6,  R7,  RU 

100  ohms 

271-1311 

Ro\  R9,  R10 

33k 

271-1341 
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Number  1 2  on  your  Feedback  card 


Stacking  UHF  Antennas 


Get  gain  with  less  pain. 


by  Ronald  Baker  WB4HFN 


Venturing  into  amateur  television  or 
"ATV"  for  the  first  lime  presented  me 
with  new  and  exciting  challenges.  Not  oniy 
was  I  operating  at  unfamiliar  frequencies;  1 
also  had  to  deal  with  the  greater  bandwidth 
needed  for  video  transmission.  The  most  im- 
portant consideration  for  me  was  the  antenna 
system. 

Towers  and  large  obtrusive  antennas  are 
not  allowed  in  my  subdivision.  Next  to  a 
good  antenna  system,  overall  height  is  the 
most  important  factor.  For  my 
application,  height  was  not  a 
problem  since  I  live  on  a  hilltop 
several  hundred  feet  above  av- 
erage terrain.  My  problem  was 
lo  design  a  good  antenna  system 
that  would  be  physically  small 
and  still  provide  adequate  gain. 

Design 

In  talking  with  other  hams 
operating  ATV,  the  general  rec- 
ommendation was:  "The  higher 
the  better,  using  the  biggest  an- 
tenna you  can  rotate."  Antenna- 
wise,  most  of  the  operators  were 
using  antennas  with  gains  of 
13.5  dB  to  18  dB.  Researching 
various  antennas,  I  found  that 
for  the  required  gain  the  boom 
length  is  10  to  20  feet,  That 
length  would  be  too  obtrusive 
for  my  neighborhood.  To  solve 
this  problem,  I  set  out  to  design 
and  build  an  antenna  system 
thai  would  give  me  a  minimum 
of  14  dB  gain  with  an  overall 
boom  length  of  under  five  feet. 

Not  knowing  a  lot  about 
VHF/UHF  antenna  design,  I 
first  looked  at  various  antenna 
manufacturers  and  discovered  that  Cushcraft 
makes  a  beam  that  covers  the  430  to  440 
MHz  band,  with  1 1.5  dB  gain,  and  a  boom 
length  of  four  feet.  It  seemed  to  fit  my  re- 
quirements, except  for  the  gain. 

I  erected  a  system  using  this  antenna  and 
found  that  it  performed  well,  but  the  lack  of 
gain  was  very  noticeable.  The  antenna 
match  right  out  of  the  box  was  almost  per- 
fect. I  measured  very  low  standing  wave  or 
reflected  power  with  a  Bird  model  43 
wattmeter  at  432  MHz.  At  this  point,  the  on- 


ly thing  I  needed  was  more  gain.  One  way  to 
quickly  get  an  additional  3  dB  would  be  to 
stack  two  antennas  together.  Since  the  anten- 
nas are  vertically  polarized,  stacking  would 
eliminate  the  need  for  a  Fiberglas  mast.  Nor- 
mally, a  metal  mast  going  through  a  vertical- 
ly mounted  beam  tends  to  distort  the  radia- 
tion pattern  and  can  affect  the  overall  gain, 
especially  at  VHF/UHF  frequencies. 

There  are  many  different  types  of  UHF 
beams  on  the  market  today,  but  most  are  not 


Photo  j4.  The  stacked  UHF  antennas, 


suited  for  ATV  operations.  Most  commer- 
cially available  antennas  arc  designed  for  the 
FM  portion  of  the  band  between  440  and 
450  MHz.  This  type  of  antenna  works  well 
at  the  designed  frequencies,  but  performance 
in  the  420  to  430  MHz  region  is  compro- 
mised because  the  element  length  is  too 
short  for  a  proper  match.  Operating  ATV, 
you  will  quickly  learn  that  every  dB  of  gain 
or  loss  affects  picture  quality.  The  Cushcraft 
modeJ  432-11  antenna  is  still  a  slight  com- 
promise because  it's  designed  to  operate  in 


the  430  to  440  MHz  range.  This  is  the  SSB 
portion  of  the  band  and  is  shared  with  the 
upper  half  of  the  ATV  band.  This  segment  of 
the  band  is  usually  where  you  will  find  ATV 
repeater  input  frequencies,  which  will  pre- 
sent a  good  match  to  your  ATV  transmitter 

Signal  loss  in  the  420  to  430  segment  was 
noticeably  greater.  This  segment  is  usually 
reserved  for  the  ATV  repeater  transmitters, 
which  have  the  signal  advantage  over  an  in- 
dividual station.  Also,  receive  signal  loss 
can  be  further  minimized  by  us- 
ing a  good  RF  prcamp,  prefer- 
ably mast-mounted.  Most  ATV 
operators  will  tell  you  that  using 
a  good  RF  preamp  is  essential, 
no  matter  what  type  of  antenna 
design  you  use. 

When  it  came  to  stacking 
UHF  antennas,  1  thought  it  a 
simple  matter  to  mount  two  an- 
tennas, hook  up  a  phasing  har- 
ness, and  attach  the  feedline, 
WELL  .  .  ,  ALMOST!  Mount- 
ing the  antenna  was  a  simple 
task.  Using  a  *T"  configuration 
mast  I  mounted  the  antennas  on 
each  end  with  26  inches  separa- 
tion, as  specified  by  the  manu- 
facturer. The  actual  separation 
between  antennas  varies  with 
the  type  of  antenna  and  boom 
length.  Figure  1  shows  the  over- 
all construction. 

The  antenna  phasing  harness 
presented  an  interesting  chal- 
lenge. I  had  two  options  for  a 
harness:  Purchase  one  or  con- 
struct my  own.  Spending  $50 
for  a  ready-made  harness  con- 
sisting of  four  coax  connectors, 
one  **T"  connector,  and  a  few 
feet  of  RG-59,  was  totally  out  of  the  ques- 
tion. Not  knowing  much  about  phase  har- 
ness construction,  I  hit  the  books  for  infor- 
mation. I  was  surprised  to  find  little  infor- 
mation available,  and  what  1  did  find  was 
vague,  with  no  clear-cut  answers.  I  even 
contacted  the  antenna  manufacturer  where  I 
received  a  few  suggestions,  but  again  noth- 
ing definite. 

With  all  the  discussion  and  reading,  I  was 
able  to  determine  the  length  of  the  cable. 
The  cable  from  the  "T"  connector  to  the  an- 
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tenna  must  be  an  odd  multiple  of  a  quarter 
wavelength,  minus  the  length  equal  to  the 
propagat  tonal  delay  of  the  cable,  Propaga- 
tions! delay  is  a  comparison  expressed  as  the 
percentage  of  the  time  it  takes  for  signal  to 
travel  through  coax  to  the  time  it  takes  to 
travel  the  same  distance  through  free  space. 

The  cabic  length,  including  connectors, 
must  be  the  same  on  both  sides  of  the  "T 
connector.  The  feedlirte  to  the  "T"  connector 
from  your  equipment  can  be  any  length. 

For  example,  let's  use  the  frequency  432 
MHz  and  RG-59  75  ohm  cable. 

Our  formula  is:  CL  =  MQWxPPD 

CL  =  ihe  length  of  the  coax  cable  in  inch- 
es, including  connectors  from  the  "T"  con- 
nector to  the  antenna. 

MQW  m  the  odd  multiple  of  a  quarter 
wavelength  in  inches,  at  the  operating  fre- 
quency. 

PPD  =  the  coax  propagational  delay, 
which  for  RG-59  is  85%.  In  the  formula  this 
number  is  expressed  as  a  decimal  number. 

First,  determine  the  quarter  wavelength  of 
the  operating  frequency  using  the  formula: 

Quarter  wavelength  in  inches  -  2808/frc* 
quency  in  MHz 

In  our  example:  Quarter  wavelength  = 
2808/432 

Quarter  wavelength  =  6.50  inches 

Next,  determine  the  length  of  coax  needed 
between  the  "T"  connector  and  the  antenna. 
For  my  project  I  needed  a  minimum  of  35 
inches  of  cable  to  make  the  connection  from 
the  "T"  connector  to  the  antenna.  I  chose  io 
use  the  seventh  multiple,  which  gave  me  an 


overall  length  of  45,50  inches.  Next,  we 
multiply  this  number  by  the  coax  propaga- 
tions* delay  of  85  percent,  as  shown  below. 

CL  -  MQW  x  PPD 

CL  =  45.50  inches  x  0.85 

CL  =  38,67  inches 

As  shown  in  our  formula,  the  proper  coax 
length  for  the  phasing  harness  is  38.67  inch- 
es from  the  "T"  connector  to  the  antenna. 
This  measurement  is  Lip-to-tip,  with  connec- 
tors as  shown  in  Figure  2. 


Tbning 

Tuning  the  antenna  system  is  a  simple 
task,  You  must  use  a  power  meter  or  SWR 
bridge  designed  for  UHF,  such  as  the  Bird 
Model  43.  The  meters  designed  for  HF  and 
even  2  meters  are  usually  not  accurate  at 
UHF  frequencies. 

After  the  antenna  system  has  been  assem- 
bled and  mounted  on  the  "T"  shape  boom, 
tune  both  antennas  individually  for  mini- 
mum reflected  power  or  SWR,  In  this  step 
the  coax  from  your  equipment  is  connected 
directly  to  the  antenna.  The  phasing  harness 
is  NOT  connected. 

After  both  antennas  are  properly  tuned  in- 
dividualty,  connect  the  phasing  harness  to 
the  antennas  as  shown  in  Figure  1.  If  every- 
thing is  tuned  properly  and  the  harness  is  cut 
correctly,  the  SWR  should  still  be  good,  but 
slightly  higher  than  the  reading  you  had  with 
each  antenna  individually.  At  this  point,  all 
further  adjustments  to  fine-iune  the  antenna 
array  can  be  made  by  adjusting  only  one  an- 
tenna. It  doesn't  make  a  difference  which 
one  you  use  to  make  the  adjustments — the 
important  thing  is  to  adjust  only  one  anten- 
na. I  tried  various  methods  of  adjustment 
and  found  that  this  method  works  the  best. 

Overall  antenna  performance  in  the  upper 
portion  of  the  band  was  very  good,  consider- 
ing the  antenna's  size.  The  manufacturer  an* 
tenna  gain  specification  for  this  design  was 
16.8  dB.  Even  though  I  feel  this  may  not  be 
a  realistic  figure,  there  was  a  definite  im- 
provement over  a  single  antenna  of  the  same 
type.  In  comparing  this  design  with  the  larg* 
er  ATV  antennas,  it  performed  very  close  to 
the  antennas  in  the  10  to  14-foot  range  that 
give  between  14.2  to  14.8  dB  gain* 

If  you  need  a  good  antenna  system  on 
ATV  and  have  space  limitations,  this  design 
works  well.  At  UHF  frequencies,  height 
above  average  terrain  is  extremely  impor- 
tant. Even  the  best  antenna  system  performs 
poorly  if  you're  looking  into  trees,  hills  or 
nearby  structures. 
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Presents 


l\enwccd  in  the  \ih  tli&IH 


KENWOOD 

TS-1 40S 


The  perfect  entry  Jevel  HF 
transceiver.  All  mode 
performance  Is  enhanced  by 
numerous  user  one  rated  Features - 
Such  as  3t  memory  channels,  a 
dual  mode  noise  blanker  with 
level  control^  CW  full  &  semi 
break-in,  buLkt-in  speech 
processor,  and  optional  automatic 
antenna  tuner,  but  light  enough 
for  DX-pedillons  and  mobile  use. 


KENWOOD 

TS-450S/AT 


eleetror  -net. 

AIP  s> 
dynamic  range,  Dr 

itlwial  [JSfl'lQOfliin 


Bonus 


Kenwood 
Microphones 


Kenwood 

Sp-23 

Buy  the  TS450S  AT  before 

June  30.  93  and  receive  the 

SP-23arthcHS-S 

Headphone  treef 


Enjoy  Ngn  peffO'  -comi-  s  plus  gc- -in y where  convergence  with 

Ihe  worW s  smal"         OwmobH-  inseetver.  It  opens  up  a  whole  new  w« 

lor  the  amateur  radio  operator    It  can  be  mounted  frrt  a  yel         saltan  on  a  ex- 
pedition, of  even  perm  an  en  sly  installed  as  a  base  station  transceiver. 


Call  for  great 
values  Now! 


$1019 


95 


\^ 


Beat  the 

6/30/93 

rice  Increase! 


omet 
HA-HS 


New 


This  muft i-b-ind  HF  mobile  antenna  cditk 
equipped  fen  10  12, 1f,  40  meters  with  >3  r 
optional  (Ll  AHA  I  nna  is  or  20C 

\ nd  fee'  iged  base  to  ease  car 

-king  ramp  access.  The  antenna  is 
shown  an  ached  to  ih#  HS-S2G  few  pr 
moon; 

Options 

L14HA 

$34.95 


$179 


95 


KENWOOD 

TR-751 A 


To  meet  the  ever  growing  demand  tor 
afl-mode  operations  on  me  move, 
Kenwood  has  developed  a  compact. 
lightweight  transceiver  that  performs 
with  proficiency-  White  providing  full 
featured  convenience  ot  much  larger 
rigs-including  dual  digital  VFO's.  all- 
mode  squelch,  and  semi  break -pn- 
this  model  is  designed  to  function  as 
well  In  your  vehicle  as  it  does  in  your 
shack. 


$619 


95 


J 


RS-820 

$31 .95 
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Radio  City  inc. 


Presents 


Kenwocd  in  the  Spotlight 


KENWOOD 

TM-241 A 


This  2  meter  FM  mobile  provides  the 
unmistakably  useMrienaly  operation 
that  people  associate  with  Kenwood, 
compile  with  extra  large  display. 
DTMF  Microphone,  wide  band 
receive  and  illuminated  switches, 
(Forme  experienced  operator,  an 
option  that  lets  you  conned  to  as 
many  as  4  mobile  transceivers  by 
remote  control  Is  available), 


$359 


95 


KENWOOD 

TM-732A 

1  of 
• 
hand  trarv  ars  a  host  of 

odvan;  1  a  comp 

des^gt  MrtpiE ' 

-.Wily  LCD  displri, 
ke<         ■  informed  of  op^ 
slai 


KENWOOD 


Kenwood 
Accessories 


TH-78A 


Extended 


Compact  and  corrfident.  it  sets  exerting  new 
standards  fw  portable  oornrriunicattons 
combcrmig  simpli-oty  of  oper anon  with  a 
muftipTiCftY  of  sophisticated  features.  In  addition 
to  buirr-in  OTSS  and  paging  functions  it 
provides  a  dual  frequency  transcei ve  capability, 
wide  band  receive-  and  a  sliding  Keypad  cover, 
plus  many  other  features. 


Buy  the  TH-28/48  78 
before  July  31,  93  and 
receive  a  Deluxe  Cardura 
Soft  Case  Free! 


TH-28A    J??9 


95 


Full 
Factory 
uthorized 
Center 


m 


Thrs  state-of-the-art  HT  has  features 
including  the  ability  to  store  bolh 
alphanumeric;  and  frequency  data  in  non- 
volitile  memory.  AM  aircraft, 
alphanumeric  message  paying -in 
addition  to  DISS  and  pager  functions- 
plus  switchabfe  dual-band  receive.  As  an 
added  bonus  the  number  of  memory 
channels  can  be  increased  lo  240 
{option}. 


DRLM 

1F-20 

F»&4J 

F1C20 

TU-7 

VS^t 

TSU-7 

DTU2 

UT^O 

UT-50S 

UT-28S 

UT-2203 

UT440S 

UT-1200 

MC-45 


Popular  Mobile  Accessories 

Kenwood 
Sp-31 


Diktat  recorder 

interface  lor  4  Xcvrs 

Extension  cable  kit 

Full  function  remote  control  head 

Programmable  encoder 

Vbtce  synthesiser 

CTCSS  unit 

Digital  paging  unit 

10w,  1  2  GHz  module 

50  w,  6  meter  unit 

50  w,  IOmeter  unit 

25w,  220  MHz  unit 

35w.  440  MHz  unit 

10w>  1.2  GHz  unit 

Microphone 


$119,95 
$129  95 
$47.96 
129  95 
$42.95 
$64  95 
S51.95 
$24  95 

$289.95 
$269,95 
$289.95 
$289,95 
$35995 
(41,95 


KENWOOD 


TM-742A 


New  VHF^JHF  Tri  bander  with  third  band  optional 
This  new  transceiver  has  all  the  features  and 
advantages  of  the  TM-741  with  these 
enhancements;  the  unit  can  separate  Into  three 
pieces  (requires  remote  cable  kit),  CTCSS  encode 
built-in,  direct  frequency  entry  and  can  be 
controflad  remotely  with  DTMF  signals  from  any 
transceiver. 
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Radio  City  inc 


. .  Presents 


f^AUNCO  in  the  \m  tli»IH 


OLINCO 


ELECTRONICS  INC. 


ogynjNco 


QUNCO 


ELECTRONICS  INC. 


$619 


95 


DR-600T 


Experience  all  of  today's  exciting  VHFAJHF  FM  action  with  Alincos  DR-600T  and  enjoy 

dual  band  operation  at  its  absolute  best.  This  powerful  and  easy  to  use  2  meter/70cm 
FM  transceiver  is  jam  packed  with  special  features  like  simultaneous  duaiband  receive, 
removable  trout  panel,  full  duplex  operation,  scanning,  DTMF  code  paging  and  remote 
controlled  cross  band  repeating.  Your  most  wanted  options  are  factory  installed,  thus 

making  it  an  outstanding  value. 


EkIALINGO    $«-■  Q95 

ayMsal  electronics  inc.    J     3x3/ 


Valor 

GM270 

GM144 


DR-130T 


Aiincg  is' very  pleased  to  introduce  the  newest  addition  to  our  quality  line  of  amateur 
radio  transceivers,  the  DR- 1 30T,  2  meter  mobile    Engineered  with  the  most  advanced 
technology ,  it  is  designed  With  the  beginner  and  the  most  experienced  ham  radio 
enthusiast  in  mind]  II  is  powerful,  boasting  50  watts  in  high- power  transmit  to  real 
those  distant  repeaters.  It  is  compact  and  Ideal  for  even  the  lightest  mobile  installation 
applications, 


SiAUNCQ 


QLINCQ 


DJ-162TD 

Alinco  DJ-162TD  is  a  great  hand 

held  featuring  £1  memories,  wide 
band  receive,  paging,  CTCSS 
encode  and  a  top  mounted  LGD 
display.  This  unit  ts  supplied  with 
radio,  antenna,  alkaline  battery 
case,  hand  strap,  and  belt  dip. 


Over  40%  off  Accessory  Kit 


32,95 

21.95 
14,95 


E8P-10N 

EDC-21 

EDC-1S 

Suggested 

Retail  BJJ&35  OTf  /" 


The  DR-570T  VHFAJHF  FM  Mobile  Transceiver  has  been 

specially  designed  to  combine  two  radios  into  one  compact 
package  with  maxLamum  operating  performance.  Vou  get  45 
watts  o  rr  2  ltd  35  watts  on  70cm  \  20  memo  ry  cftari  h* 

wide  frequency  coverage,  large'  rnuiticolor  dual  digital  LCD 
diapiay.  plus  much  mors  I 


fiUNCH 


AUNCO 

ELECTROMC5  INC. 


$279.95 


DJ-180T 
&  DJ-F1T 


Tiny  2  meter  Duo 


The  DJ-180   has  great  audio 

and  tough  as  nails  construction, 
simple,  and  intuitive  operation 
designed  with  command  keys 
that  are  laid  out  so  you  won't 
have  to  spend  hours  studying 
the  manual. 

TheDJ-FITFM  mini  handheld 
transceiver  has  a  super 
compact  body  and  is  packed 
with  plenty  of  features. 


tt,  AUNCO 

IftLwral  ELECTRONICS  INC. 


DJ-580T 

The  Popular 
Dual  Band  Transceiver 

A  super-compact  handheld,  the  tiny  DJ- 
5S0T  is  a  powerful,  feature  packed  twin 
bander.  This  super-compact  HT  is  the 
smallest  you'll  find,  and  literally  fits  in  the 
palm  of  your  hand.  Ergon omfc  design 
combined  with  excellent  sensitivity  and 
unbelievable  great  sound,  sets  a  new 
standard  for  miniature  NTs. 


$214.95 


*389 


95 
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Number  13  on  your  Feedback  card 


Nine  to  10 

What  to  do  when  10  meters  is  closed 


by  Paul  M.  Danzer  N1 II 


Just  a  few  short  months  ago  many  of  us 
were  routinely  talking  to  Europe  or 
Asia  with  our  low  power  JO  meter  mobile 
rigs  as  we  commuted  back  and  forth  to 
work.  Then  there  were  more  and  more 
days  where  our  favorite  DX  friends  were 
loo  weak  to  copy,  and  then  more  and  more 
days  when  they  could  not  be  heard  at  all. 

The  culprit,  of  course,  is  the  II -year 
sun-spot  cycle.  At  the  peak  of  the  cycle, 
which  occurred  a  few  years  ago,  5  to  25 
watts  on  10  meters  was  enough  to  cover 
much  of  the  world.  Now  that  we  are  going 
down  towards  the  low  part  of  the  cycle, 
more  and  more  often  nothing  can  be 
heard:  "The  band  is  dead™ 

Leave  Your  Rig  in  the  Car 

The  temptation  is  to  say  OK — if  10  is 
dead  I  might  as  well  take  the  rig  out  of  the 
car.  But  ID  is  a  funny  band;  closed  one 
day  and  suddenly  open  the  next.  Quiet  one 
minute  and  full  of  DX  the  next,  as  the  sun 
erupts  and  quiets  down. 

Instead  of  taking  the  rig  out  of  the  cart 
you  could  try  to  find  a  use  for  it  when  10 
is  closed.  The  converter  shown  in  block 
form  in  Figure  1  does  just  that 

10  May  Be  Closed  but  Other  Bands  Are 
Open 

The  10  meter  band  extends  from  ap- 
proximately 28  to  30  MHz.  Your  10  meter 
rig  has  a  very  sensitive  and  selective  re- 
ceiver. Figure  1  shows  a  convener  which 
can  be  built  in  just  one  evening.  It  allows 
the  receiver  to  cover  a  shortwave  band. 
This  way,  when  10  is  closed  you  can  mon- 
itor a  shortwave  band  instead  of  the  "gold- 
en oldies"  played  on  your  local  broadcast 
station. 

The  9  MHz  shortwave  band  is  a  good 
choice.  Open  at  all  hours  in  most  places  to 
some  pari  of  the  world,  it  is  a  compromise 
between  the  higher  shortwave  bands  (13, 
15,  17,  and  19  MHz),  which  lend  to  be 
closed  at  night  during  this  part  of  the  sun 
spot  cycle,  and  the  lower  shortwave  bands 
(7  and  6  MHzX  which  are  usually  closed 
during  the  day. 

Picking  the  9  MHz  band  has  another  ad- 
vantage— you  get  the  8  MHz  ship  band 
(including  weather,  telephone  calls,  and 


inter-ship  messages)  which  can  also  make 
for  very  interesting  listening. 

How  Does  It  Work? 

Figure  1  shows  the  flow  of  signals  in 
the  converter  Your  10  meter  antenna  is 
connected  to  an  input  network  (to  be  dis- 
cussed later).  A  single  field-effect  (FET) 
transistor,  Q2,  acts  as  an  oscillator  at  20 
MHz.  A  second  FET  is  used  as  the  mixer. 
Stations  in  the  frequency  range  of  8  to  10 
MHz  go  through  the  input  network  into 
the  mixer,  which  adds  20  MHz  to  their 
frequency.  Thus,  a  station  on  9.1  MHz 
comes  out  of  the  mixer  at  29.1  MHz  (9.1  + 
20  =  29.1). 


The  result  is  that  the  marine  (ship)  fre- 
quency band  in  the  range  of  8.2  to  8.8 
MHz  is  converted  to  28.2  to  28,8  MHz, 
and  the  shortwave  broadcast  band  of  9,5 
to  9.9  MHz  is  converted  to  29,5  to  29.9 
MHz.  Don't  be  surprised  to  hear  short- 
wave broadcasts  outside  of  these  limits 
since  not  all  countries  play  by  the  rules! 

Two  FETs  and  One  Crystal  Do  It  All 

Figure  2  shows  the  schematic  for  the 
converter.  The  oscillator  consists  of  FET 
Q2  and  a  20  MHz  crystal  (marked  XTAL) 
in  a  Pierce  oscillator.  The  circuit  is  simple, 
uses  a  minimum  number  of  parts,  and 
works  well  with  very  inexpensive  crystals. 
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Figure  /.  Signal  flow. 
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Figure  2.  Schematic  for  the  converter. 
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Qlt  also  an  FET,  is  a  source  injection 
mixer.  Ii  produces  both  the  suni  and  differ- 
ence of  the  input  signal  and  the  20  MHz 
local  oscillator.  The  output  circuit,  consist- 
ing of  the  larger  winding  of  T2  and  capac- 
itor C3,  is  broadly  tuned  to  the  sum  fre- 
quency range. 

We  don't  really  want  any  selectivity 
from  this  circuit  since  we  have  plenty  of 
selectivity  in  the  10  meter  receiver  con- 
nected to  it. 

The  circuit  operates  from  12  volts.  It 
would  probably  operate  just  as  well  from 
9  volts,  but  since  your  car  supplies  12 
volts,  that  voltage  is  used.  C9  and  CIO  are 
bypass  capacitors  to  clean  up  the  12  volt 
line  a  little  bit  on  the  converter  board. 

The  Input  Network 

When  your  10  meter  rig  is  connected  to 
your  10  meter  antenna  and  the  standing 
wave  ratio  (SWR)  is  low,  the  antenna 
looks  like  a  50  ohm  source  plugged  into  a 
50  ohm  receiver  input.  However,  your  10 
meter  antenna,  when  measured  at  the  end 
of  a  transmission  line,  can  look  like  just 
about  anything  you  can  imagine  when  it  is 
measured  at  9  MHz. 

That's  exactly  what  we  are  doing  with 


this  convener — trying  to  use  a  10  meter 
antenna  at  9  MHz,  Therefore,  as  the 
schematic  (Figure  2)  shows,  the  input  con- 
nector (SOI),  two  capacitors  (CI  and  C2), 
and  the  input  transformer  (TI )  are  impor- 
tant. 

These  components  can  be  connected  in 
several  ways  (see  Figure  6)  to  get  the 
maximum  signal  from  the  antenna  lo  the 
converter,  and  the  connection  of  these 
parts  is  part  of  the  simple  tune-up  process. 

Build  It  in  One  Evening 

The  original  model  of  this  converter 
was  built  on  a  breadboard  unit  available 
from  Radio  Shack  (part  #276-174,  the  Ex- 
perimenters Socket).  The  layout  is  not 
critical.  The  oscillator  is  built  on  one  end 
of  the  breadboard  unit,  with  the  converter 
on  the  other  end.  It  can  also  be  built  on 
perf  board  fit  with  standard  "flea"  clips  if 
they  are  available, 

But,  the  best  way  to  construct  the  unit  is 
with  a  printed  circuit  board.  Figure  3 
shows  the  layout  of  the  board  and  the 
parts  placement  diagram.  The  board  is 
available  from  FAR  Circuits,  18N640 
Field  Court,  Dundee  LL  60118,  for  $3.50 
per  board  plus  $1.50  shipping  and  han- 
dling per  order. 

Tl  and  T2  are 
made  from  100  jiH 
chokes  (Radio  Shack 
#273-102).  Each 
choke  comes  wound 
with  two  layers  of 
wire.  Only  20  turns 
of  wire  are  needed 
for  the  large  winding 
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Figure  4.  Choke  winding  diagram. 

in  Tl  and  T2,  so  strip  off  the  excess  wire 
until  only  20  turns  are  left,  and  then  recon- 
nect the  free  end  of  the  wire. 

Take  the  surplus  wire  you  have  cut  off 
and  wind  five  tums  for  the  second  wind- 
ing.  Twist  ihe  leads  to  the  five  turns  to- 
gether to  keep  them  from  unraveling. 
Don't  be  overly  concerned  about  how  neat 
these  transformers  look — they  do  not  have 
to  be  very  precise. 
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Figure  S.  PC  board  and  parts  placement  diagram. 
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Figure  J,  Set  up  the  converter  in  your  car. 
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Figure  6.  Tune  the  converter  by  configuring  these  jumper  wires  as  shown  for  test  results. 


According  to  the  Pans  List,  C5  is  a  4.7 
pR  Occasionally  you  might  run  into  a 
crystal  which  does  not  want  to  oscillate 
with  this  value.  In  that  case  wire  two  iden- 
tical 4,7  pF  capacitors  in  parallel  in  place 
of  the  single  unit. 

Plug  It  In 

The  converter  is  connected  by  removing 
the  antenna  lead  from  your  10  meter  rig 
and  connecting  the  lead  to  SOI.  A  new 
piece  of  coax  with  connectors  is  used  to 
connect  the  output  of  the  convener  at  S02 
back  to  the  input  connector  on  the  rig.  Ft- 


Table  1.  Marine  Band  Frequencies 

(if  only  one  frequency  is  listed  both  the  ship  and  shore  station  or 
other  ship  use  that  same  frequency.) 

Use 

Emergency  and  Distress 
Ship/Shore  Calling/Reply 
Inland  (River)  Simplex 
Inland  (River)  Simplex 
Inland  (River)  Simplex 
Inland  (River)  Simplex 
Private  company  use 
Private  company  use 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 
Ship-to-Shore  Telephone 


nally,  the  12  volt  input  of  the  converter  is 
connected  to  a  1 2  volt  source  in  the  car. 

It  is  best  to  connect  the  12  volts  through 
a  fuse.  The  converter  draws  only  a  few 
milliamperes  so  the  fuse  will  only  serve  to 
protect  you  from  a  major  short  circuit.  An 
in-line  fuse  holder,  such  as  Radio  Shack 
#270-1281  with  a  1/4  ampere  fuse,  will  do 
the  job  nicely. 

If  you  wish,  you  can  wire  the  convener 
with  a  double-pole  double-throw  switch, 
such  as  that  shown  in  Figure  5.  This 
would  allow  switching  the  converter  in 
and  out  of  the  antenna  line  without  the 

bother  of  removing 
the  antenna  line  and 
reconnecting  it. 

When  the  con- 
verter is  connected, 


ship 

Shon 

8291 

6255 

8779 

8201 

8213 

8725 

8737 

8294 

8297 

8113 

8713 

8128 

8716 

8198 

8722 

8204 

8728 

8207 

8731 

8216 

8740 

8219 

8743 

8222 

8746 

8225 

8749 

8234 

8758 

8237 

8761 

8264 

8788 

8267 

8791 

8270 

8794 

8279 

8803 

8282 

8806 

8285 

8609 

make  sure  tfiat  you  do  not  key  your  micro- 
phone! Transmitting  with  the  converter  in 
the  line  will  probably  result  in  blowing 
transistor  Q 1 . 

Tuning  it  Up 

There  is  no  reaJ  tune-up  process  except 
for  the  initial  connection  of  the  jumpers  in 
the  input  network.  As  I  mentioned  before, 
your  10  meter  antenna,  depending  on  its 
size  and  type,  can  look  like  almost  any 
impedance  to  the  converter  at  9  MHz.  The 
input  network  was  designed  to  allow  you 
to  try  to  get  maximum  signal  from  the  an- 
tenna to  the  converter. 

Each  of  the  suggested  connections 
shown  in  Figure  6  can  be  tried  to  achieve 
best  results.  The  heavy  line  represents  a 
jumper  Start  with  jumping  A  to  B  as  in 
Figure  6A-  Then  try  some  of  the  other 
variations  to  see  which  provides  best  re- 
sults. 

Both  6C  and  6D  include  the  use  of  vari- 
able capacitor  C2.  Adjusting  C2  can  make 
a  major  difference  or  no  difference  at  all, 
depending  on  your  antenna. 

If  you  mount  the  converter  in  a  plastic 
box,  don't  be  surprised  if  several  short- 
wave broadcast  stations  come  in  loud  and 
clear  with  no  antenna  at  all.  In  many  areas 
they  are  so  strong  that  they  tend  to  ride 
through  no  matter  what  you  do. 

\\  h  at  You  Can  Hear 

The  9  MHz  shortwave  band  is  listed  as 
between  9.5  and  9.9  MHz,  meaning  that 
you  will  hear  these  stations  on  29.5  to 
29.9  MHz  on  your  10  meter  rig,  But  don't 
be  surprised  to  hear  them  at  frequencies  as 
low  as  9.1  MHz,  The  band  is  pretty 
crowded  and  often  stations  will  migrate 
just  to  find  a  clear  spot — just  as  hams  do! 

When  east-west  propagation  is  down  on 
the  9  MHz  band,  north-south  propagation 


Table  2.  Aircraft  Band  Frequencies 

Frequency                            Use  or  Area 

8015 

Alaska 

8364 

Search  and  Rescue 

8822 

Rig  h  t  Test 

8825 

North  Atlantic 

8831 

North  Atlantic 

8843 

Central  East  Pacific 

8846 

Caribbean 

8855 

Alaska,  South  America 

8861 

South  Atlantic 

8864 

North  Atlantic 

8867 

South  Pacific 

8876 

Alaska 

8879 

North  Atlantic,  Indian  Ocean 

8891 

North  Atlantic 

8894 

Africa 

8897 

East  Asia 

8903 

Central  West  Pacific,  Africa 

8906 

North  Atlantic 

8918 

Middle  East,  Caribbean 

8933 

Long-Distance  Control 

8942 

Southeast  Asia 

8951 

Middle  East 
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"FIBERWHIPS" 

Mobile  HF  Antennas 


MODEumn    MHZ 


HFA  6 

HFA1Q 
HFAll 

HFA17 
HFA30 

HFA30 
HFA40 
HFA75 


50  0-54  0 
28  0-297 
24  89-24  99 
21.0-21  4S 
te.MBfl 
140-14.33 
10.1-1015 
7.0-7.3 
3  5-4,0 


$16.50 

EACH 

+  SS.0OS&H 

5S  Sales  Ta*) 

Cheek  in  Advance 

Of  COD. 

ft  BAIT-GAUGE 
N1CKELCHROME 
BR4SS  FITTINGS 
250  WAITS  POWER 
APPROX.B*  LENGTH 
AVAIL.  IN  BLACK 


7S   40 


ASA 

PO  Box  3461 

Myrtle  Beach,  SC 

1  -  800  -  722  - 


29578 
2681 


CIRCLE  1&  ON  READER  SERVICE  CARD 

Say  You  Saw  It  In 
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AUDIO  SPECTRUM  ANALYZER 


CI  QVtr 

Specif.  \ 


I  vim  mil"  tTL-LiUL-nc],  churjc^n&llck 

II    S\v.1-.-|ii  rupirrj;  Ui'iiiikiu^  "«   I 

S.m.U  i  .j;..!  n  k  StfunJ  llljurn 


M*  -  SafHtare  aah 

Ml"    »pi*  V.<un4  (  jrJ 

Pto»*#r  Hil9  Soft**  it 
2-M«  Mihhi  ftd 
Pfruisi-o.WA  98.170 


CIRCLE  31 1  ON  READER  SERVICE  CARD 


QUICK,  EASY,  &    COMPACT   I 

Flash  cards  'NOVICE  Ihrti  EXTRA*  theory  Key  words  , 
underlined.  Over  4000  sets  in  use  I  For  beginner.  OMs, 
XYLs  &  kids, 


NOVICE 

S1 195 

TECHNICIAN 

110.35 

GENERAL 

1  S-95 

ADVANCED 

$15-95 

EXTRA 

114.45 

Shopping       t  - 

-*  3.00 

?t"  more     ■ 

-%  4-00 

CLUB  DISCOUNTS 

Order  Today  I 
tram 


VIS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIESBUBG,  MS  39404 

CIRCLE  104  ON  READER  SERVICE  CARD 


Celebrating  Our  20th  Anniversary!! 

C.  W.  WOLFE  COMMUNICATIONS 

1113  Central  —  Billings,  MT  59102 


GE  Exec.  II  40W  uhf  Mob. 
45CM70,  w/Acc  Si 25 


Mot  Micro  45W  Mob 
drawers,  132-150 


$90 


Gall  for  quote  on: 

1 0-MVP.  KB,  UHFt  45CM7Q 

10-Mi1ek45Wb  132-150 
Mi  cor  Bass/Rpus,  132-150 


BUY  — SELL  — TRADE 

Call  or  write  lot  current  flyer 


CinCLE  20  ON  READER  SERVICE  CARD 


usually  picks  up,  so  South  American  sta- 
tions can  predominate  at  certain  times  of 
the  day.  However,  don't  be  surprised  if 
you  hear  European  stations  when  you  least 
expect  them,  Many  of  them  do  not  trans- 
mit from  their  home  countries  but  use 
multi-megawatt  relay  stations  in  the 
Caribbean  to  carry  their  programs.  In  fact, 
the  same  transmitter,  on  slightly  different 
frequencies,  can  be  rented  to  one  country's 
broadcast  service  for  several  hours  a  day 
and  then  to  another  country  for  a  few 
more  hours. 

The  8.2  to  8.8  MHz  range  is  a  marine 
traffic  band.  Several  U.S.  shore  stations 
provide  weather  broadcasts  on  voice  at  the 
hour  or  half  hour;  the  only  way  to  find 
them  for  your  area  is  to  tune  around.  Ma- 
rine stations  have  two  modes  of  operation: 
simplex  and  duplex.  On  simplex,  both  the 
shore  station  and  the  ship  station  use  the 
same  frequency.  Duplex  provides  both  a 
ship  transmit  frequency  and  a  different 
shore  station  frequency. 

Inter-ship  communication  (ship  to  ship) 
is  usually  carried  on  simplex,  and  tele- 
phone calls  arc  carried  on  duplex.  Table  1 
provides  a  number  of  suggested  frequen- 
cies to  monitor. 

The  converter  also  covers  the  aircraft 
band  of  8.8  to  9. 1  MHz,  Within  this  band 


you  may  be  able  to  hear  trans-oceanic  air- 
craft providing  position  reports  to  air  con- 
trol centers  on  both  U.S.  coasts,  Listen  for 

a  burst  of  a  few  audio  tones,  This  is  SEL- 
CAL,  or  Selective  Calling,  which  means 
that  someone  on  the  ground  is  dialing  or 
catling  a  particular  aircraft.  Table  2  con- 
tains the  international  frequency  assign- 
ments in  this  band.  There  is  almost  no 
QRM;  you  might  be  surprised  at  how  well 
some  of  the  aircraft  stations  propagate 
when  they  are  transmitting  from  35,000 
feet. 

Variations  and  Changes 

Don't  be  hesitant  to  experiment.  The 
converter  is  not  sensitive  to  changes  and 
has  no  critical  elements.  For  example,  if 
you  use  a  13  MHz  crystal  instead  of  the  20 
MHz  unit  shown,  and  take  a  few  turns  off 
the  large  winding  of  Tl,  you  can  cover  the 
15  MHz  shortwave  broadcast  band. 
Changing  the  crystal  to  13  MHz  means 
that  your  converter  output  is  13  +  15  =  28 
MHz,  so  the  new  crystal  provides  a  differ- 
ent shortwave  band. 

Try  the  converter!  With  just  one 
evening's  work  you  can  enjoy  your  10  me- 
ter rig  in  the  car  when  the  band  is  closed 
and  you  would  like  to  hear  something  oth- 
er  than  a  30- year-old  pop  tune. 


Parts  List 

(All  parts  numbers  given  are  Radio  Shack,  unless  otherwise  noted.) 

R1  30k           1/4  watt    271-040 

R2  3.3k          1/4  watt    271-028 

R3  47k           1/4  watt    271*042 

R4  100  ohms  1/4  watt    271-012 

C1  4.7  pF      Disk— SOW  VDC  or  more 

C2  95-420  pF                 Trimmer  cap 

C3  4.7  pF       Disk— SOW  VDC  or  more 

C4  001  MFD  Disk— BOW  VDC  or  more 

C5  4,7  pF      Disk— SOW  VDC  or  more 

C6  47  pF       Disk— SOW  VDC  or  more 

C7  0.01  MFD  Disk— SOW  VDC  or  more 

C7  100  pF      Disk— SOW  VDC  or  more 

C8  0,01  MFD  Disk— SOW  VDC  or  more 

C9  10  MFD    Electrolytic— 35W  VDC 

Q1  MPF102   Field  effect  transistor 

Q2  MPF102   Field  effect  transistor 

Tl  1 00  nH     RF  choke  273-1 02  (modified— see  text) 

T2  1 00  ^iH     RF  choke  273-1 02  (modified— see  text) 

L1  1 00  pH      RF  choke  273-1 02 

SOI  239  type   UHF  socket              278-201 

SO  2  239  type   UHF  socket              278-201 

*XTAL      20  MHz     Microprocessor  crystal  in  HU  18/U  case  (wire  leads) 

•These  crystals  are  available  by  mail  order  from  several  sources  at  less  than  $3  each.  One 
source  is  All  Electronics  Corporation  in  Van  Nuys,  California.  Their  catalog  is  available  by 
calling  (800)  826-5432,  The  crystal  is  listed  in  their  catalog  as  CRY-2018,  for  S1.25.  Their 
minimum  order  is  $10,  and  you  should  be  able  to  get  many  of  the  parts  above  for  this  mini- 
mum. 

Printed  circuit  boards  are  available  for  $3.50  plus  $1.50  S&H  from  FAR  Circuits,  18N640 
Field  Court,  Dundee  IL  60118, 


272-1 20 
272-1 336 
272-1 20 
272-131 

272-120  (see  text) 

272-121 

272-131 

272-123 

272-131 

272-1013 

276-2062 

276-2062 
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Thejno-hole,  On-Glass* 

mobile  antenna  that 

installs  in  15 -minutes. 


*  Capacitive  coupling  establishes  highly 
tuned  circuit  through  glass  with  no 
measurable  signal  toss. 

*  No  ground  plane:  Full  halfwave  design  — 
performance  equal  to  practical  5/8  wave 
installations. 

»  DUO-BOND1*  mounting  for  firm,  fast, 
waterproof  bonding.  Removable  without 
damaging  car  or  antenna. 

*  No  holes:  No  vehicle  damage;  fast,  easy 
cable  routing. 

Models  for  2  meter,  220  MHz  and  UHF 
amateur  bands. 


v 


the  antenna  specialists  co. 

arr*mbef  of  :te  ALLEN  T&BCOMGflOUF 


«  f303£*  me  Artsmi  Speoafes  Co 


30500  Bruce  Industrial  Parkway 

Cleveland,  OH  44139-3996 

216/549-8400.  Tetex;  4332133.  Fax:  216  349-8407 


CIRCLE  6  ON  READER  SERVICE  CARD 


Wayne  is  mad  as  hell  .•• 
...and  he  doesn't  want  you  to 

Declare  War! 

On  Our  Lousy  Government 

Fed  up  with  the  mess  in  Washington? 
The  mess  in  your  state  capital? 
Poverty,  crime,  our  failing  schools? 
Wayne  Green  has  solutions- 
Clever  solutions. 


Wayne  Green's  unique  reasoning  is  in- 
triguing —  even  delightful.  Whether  you  are 
horrified  by  his  proposals  or  you  embrace 
them*  it  is  impossible  to  ignore  the  basic  les- 
son he  presents:  It  is  rime  io  bring  logic  — 
noJ  emotions  —  to  bear  on  America's  dilem- 
mas. His  spin  on  America  m  the  90*$  helps 
us  to  understand  how  simple  the  seemingly 
complex  issues  are.  All  it  takes  is  looking  at 
them  From  an  entirely  new  viewpoint. 

Now  available  in  one  complete  volume, 
Declare  War!  is  full  of  thought  provoking 
ideas  and  solutions  to  some  of  the  most  diffi- 
cult problems  facing  our  country  today. 


it  anymore! 


f 


On  0u,  Lousy  Government 

Wayne  Green 


A  Guerrilla  Handbook  For"  "  "  " 


"*        TtK*4i* 


«:<  rtm 


or . . . 


K*m$ 


Regular  price:  $12.95 


Special  For  73  Readers  Only— $10.00 

(plus  S3.50  shipping&handhng) 

Order  Toil-Free:  800-234-8458 


REMEMBER ...  A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAIN 


■EmFH«POj^«K°" 


SUPER  PACKS  FOR 
IC0M  2/4SAT,  24AT  &  W2A 


BP-83S  72V  750mah 

$43.50 
BP-84  7.2V  lOOOmah 

$57.00 
BP-84S  7.2V  1 400mah 

$63.00 
BP-85S  T2V  800mah 

S76.00 


BP-114S12V800mah 
$79.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP-7S  13.2V  1200mah  . . .  S65.00 

BP  8S 9.6V  1200mah  ...    S65.00 


CALL  FOR  OUR 
SPECIAL  OFFERS 


FNB-Z10.BV500mah 

$22,50 

FNB-1212V&l)Umah 

$45.95 

FNB-14S7.2V1400n.ali 

$59  75 

FNB  26  7  2V  lOOOmah 

S60.00 
FNB-27S12V800iimh 

$65.00 


GREAT 
YAESU  VALUES! 


NEW  BATTERIES 
AVAILABLE,  CALL! 


KENWOOD    <£\ 

S59  00 

PB-T3S7.2V1200mah 
54975 

PB-25/26$8^V900tnah 
$6500 


Manu lectured  in  the  US  A  with  matched  taTte.  ttiese 
Supci  Packs  leaiure  short  circuit  and  overcharge  proiuciion, 

and  a  \2  month  warranty.  AH  inserts  and  packs  in  su>tk 

or  avfl.lab-fe  from  authorised  dealers. 
CALL  US  10  DISCUSS  YOUR  BATTERY  REQUIREMENTS 


MuberCard 


Atkl  S4.00  S  a  H  FOR  FIRST  BATTERY,  $1  Cfj  F0H  EAKH  ADO  L 
BATTERY    U  S  DIMLY.  Connection!  rysickmtf;  arid  B%  ttix. 

iiupeniPHex  inc. 

US- 1 B  Hurley  Road;  Oxford,  CT  QS47B 

800*634*8132 

in  Connecticut  203*264*3985  -  FAX  203*262*6943 
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Number  14  on  your  Feedback  card 


Number  14  on  your  i-eeabacK  < 

Packet  &  computers 


Jeffrey  Sfoman  NiEWO 
75  Herriott  Street 
Franklin  IN  46J3t 

Hierarchical  Addressing 

This  month  we'll  take  a  look  at  a 
part  of  packet  operation  that  is  both 
very  simple  and  (apparently,  based  on 
mail  received  here  at  N1  EWO)  confus- 
ing. It  takes  just  a  little  understanding 
of  this  scheme  to  make  it  crystal-clear. 

What  Is  Hierarchical  Addressing? 

Hierarchical  addressing  is  a 
scheme  which  allows  packet  traffic  to 
be  routed  easily  by  the  stations  that 
comprise  the  amateur  packet  network. 
It  eliminates  the  need  for  each  station 
in  the  chain  to  know  exactly  where  to 
send  a  particular  message  or  bulletin. 
To  understand  how  i\  works,  lefs  take 
a  look  at  the  term  itself 

Working  backwards,  we  have  *ad- 
dressing."  The  idea  of  addressing  is 
easy  for  all  of  us  to  understand.  Ad- 
dressing a  packet  message  is  just  like 
addressing  a  letter.  It  telts  the  delivery 
system — packet  network  or  post  of- 
fice— where  to  route  the  addressed 
item.  Then  there's  "hierarchical/  a 


word  that  many  people  have  a  tough 
time  pronouncing.  Say  "hi-ur-ark-ik-uJ." 
What  is  meant  by  this  word  is  that  the 
addressing  scheme  has  a  hierarchy 
from  very  specif ic — a  particular  ham — 


N 1  EWO  @  N0ARY#NQCALCA.  US 
A. MA 

There  are  clear  parallels  between 
the  two  schemes.  Ignoring  for  the  mo- 
ment the  ZIP  code,  which  actually  us- 
es its  own  hierarchical  scheme,  let's 
compare  elements  directly.  The  most 
specific  information  in  each  case  Is  the 
recipient— me.  Jeffrey  Sloman  or 
N1EWO-  This  says  exactly  who 
should  receive  the  message,  ft  Is, 
therefore,  at  the  very  top  of  the  hierar- 


formation  to  the  delivery  system.  How- 
ever, m  order  for  the  system  to  work,  it 
must  already  know  something  about 
what  the  address  means.  If  it  did  not, 
you  would  have  to  provide  detailed  in- 
structions (e.g,;  "go  three  blocks  on 
Main  Street  and  turn  left — it's  the 
green  house  on  the  right"  or  a  list  of 
every  PBBS  between  you  and  your  re- 
cipient) that  would  be  impossible  to 
handle.  So  the  point  of  the  address  is 
to  let  the  delivery  system  know,  in 


"Let  me  point  out  something  interesting  here: 
When  you  address  a  message  you  are  providing  certain 
information  to  the  delivery  system.  However,  in  order  for 
the  system  to  work,  it  must  already  know  something 

about  what  the  address  means. " 


to  very  general— a  continent.  These 
elements  are  arranged  in  a  "hierar- 
chy," hence  the  name. 

This  is  really  no  different  from  our 
previous  example  of  an  ordinary  letter 
Lets  compare  the  two: 

To  send  me  mail,  you  address  your 
envelope; 

Jeffrey  Sloman 

P.O.  Box  636 

Franklin  IN  46131 

To  send  me  a  packet  message,  you 
address  it: 


chy-  If  mis  were  the  only  information 
the  address  provided,  a  huge  file  list- 
ing the  addresses  of  every  possible 
recipient  would  have  io  be  kept  by  the 
post  office — (an  impractical  situation* 
since  names  are  not  unique}— and  by 
the  PBBSs  (Packet  Bulletin  Board 
Systems)  that  make  up  the  forwarding 
network — (not  as  difficult,  but  still  hard 
to  maintain). 

Let  me  point  out  something  inter- 
esting here:  When  you  address  a 
message  you  are  providing  certain  in* 


shorthand,  some  generic  and  specific 
information  about  the  desired  destina- 
tion that  it  can  use  to  get  your  mes- 
sage there. 

The  next,  less  specific,  element  is 
P.O.  BOX  636  or  N0ARY  This  is  the 
place  that  the  mail  will  be  delivered  for 
me  to  retrieve  (note  that  a  street  ad- 
dress serves  the  same  purpose).  This 
is  followed  by  a  Franklin  and  flNO- 
CAL  Notice  that  there  is  a  "#*  fn  front 
of  "NOCAL*  This  is  because  it  is  an 
optional,  regional  destination.  The  "** 


CABLE  T.V.  CONVERTERS 

JerrolcP.  Oak,  Scientific  Atlantic,  Zenith.  & 
many  others.  'New'  MTS  stereo  add  on: 
mute  &  volume   Ideal  for  400  &  450  owners 


1-800-826-7623 

B&BINC.  ■ 

3584  Kennebec,  Eagan  MN  55122 


CIRCLE  2  J  ON  READER  SERVICE  CAftD 


-rWTH? Tooe-Mastcr*  Touch  Tone  Decoder 


MoTrorj  Electronics 

310  Garfield  St.,  Suite  -  4  Eugene  OR  97402 

Into:  (503)  687-21 18 
Orders:  (800)  338-9058  *  Fax:(503)687-2492 

Decode  and  display  Touch  Tones  from  a  telephone,  tape 
recorder,  scanner,  or  nearly  any  audio  source.  ^16  digit 
LCD  display.  80  digit  scrollable  buffer  /  High  speed 
decoding,  up  to  25  digits  per  second  /  Built-in  speaker  / 
9V  baitory  or  external  power  J  MetaJ  case  /  TM-16  PLUS 
includes  RS*232  output  and  Software  for  optional  automatic 
da ic/hmc/n umber  logging  using  your  IBM  Compaiible 
computer  /  Ba Clary  and  audio  cables  included. 

TM-l6Slandard  Model                        $169  *$%HL 

TM-16  PLUS  ns^M^i  riihSDfiwiK        $239  $299-, 

PS- J 2  AC  Pow-lt  Adapter  $10 

S/U  $5  USA/Canada. SI5  Foreign 

30 day  none?  beck  guarantee!  Try  at  >o  rill! 
T  MatfefCMid  A.  American  Ex  proa  Accepted 


Where's  the  Fun? 


The  10  me ler  test  hud  itjrtcd  kind 


to  open  about  the  hroc  I  ornved  at 
gel  cell  *cre  in  the  trunk,  Maxi-J 
rolled  up  inside  the  launcher  pail 
Ma.vi  lakes  ott  from  I  he  balcony 
His  (ail  slips  under  the  door  And 
J-10     J-15       JM7     J-20 
$39       $42         $47       $49 
Add  S6  Pom  &  Handling  USA  & 

AntennnsWest 

Box  50062-S.  Provn  IT  84*505 


[  c.vpecled  the  band 
I  he  motel.  Rjc  and 
was  n^ht  beside, 
RoomVith  a  v  is-**-. 

silo  pine  down  io  a  tree. 

I  Tin  59  in  Japan.  t  . 

J-30     J-40     K 
$59       $69       J, 

Canada  S14  others 


Order    Hotline; 

800*926-7373 


CIRCLE  132  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


ITS  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Morse  Cod*  teaching  software  from  GGTE  is  the 
most  popular  in  the  world — and  for  good  reason. 
You'll  learn  quickest  with  the  most  modern  teaching 
methods — including  Fams worth  or  standard  code, 
on-screen  f]  as  heard*  r  random  characters,  words  and 
billions  of  conversations  guaranteed  to  contain  every 
required  chareclftr  every  time — in  12  easy  lessons. 

Sneak  through  bothersome  plateaus  in  one  tenth  of 
a  word  per  minute  steps,  Or,  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  disk. 
Import,  analyze  and  tori  vert  text  to  code  for  addition- 
al drills. 

Get  the  software  the  ARAL  99ft*  and  uses  to  create 
their  practice  and  test  tapes,  Morse  Tutor  Advanced 
Edition  is  approved  for  VE  exams  at  all  levels.  Morse 
Tutor  is  great— Morse  Tutor  Advanced  Edition  is  even 
better— and  It's  In  user  selectable  color,  Order  yours 
today. 


For  alt  MS-DOS  computers  (Including  laptops). 

Available  at  dealers,  thru  QS Tor  T3  or  send  $29,95 

+  S3  S&H  (C A  residents  add  7,75%  tax )  to: 

GQTE,  P.O.  Box  3405*  Oepl,  MSf 

Newport  Beach,  CA  92659 

Specify  5Uar3Mr  inch  disk 

(price  includes  1  ysaroHree  upgrades) 
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co; 


»¥5 


NO  TUNERS 
xrf%l  1%^%W<^0*£^>'"  NORADIALS 

1]mi"^1^  noresistohs 

»^p™^^>^^  no  com  promise 

FIVE  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

•  Sh  tm v low  In  Ocl .  73, 1 BS4         ' Sapt.  73, 1 636         March  7J,  1 W* 
C«<0«,  19*9        Mar.  w.  ft.  91 

BILAL  COMPANY 

137  Manchester  Drtva 

Florissant,  Colorado  8091 6 

(719)687-0650 


VvunCao 


CRCLE  42  ON  READER  SERVICE  CARD 


BATTERIES 

Nickel-Cadmium.  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  AH  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


ClflCLE  248  ON  READER  SERVICE  CARD 


E.H.Y0ST  &  CO. 

7344TETIVAHD. 
J]\     SAUK  CiTY\WI  53583 

(608)643-3194 
FAX  608-643-4439 


CIRCLE  193  OH  READER  SERVICE  CARD 
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lets  the  PBBS  know  how  to  interpret 
thrs  element.  Many  states  have  re- 
gional addresses  which  help  speed 
forwarding.  Your  area  probably  has  at 
least  a  coy  pie  of  divisions  that  you  can 
use  lo  direct  traffic.  You  can  ask  a  lo- 
cal user,  write  a  message  to  the  PBQ5 
sysop  (SYSiem  operator),  or  just 
watch  traffic  go  by  to  find  out  how  your 
area  works , 

The  next  element  is  IN  or  CA. 
These  are  exactly  alike— they  name 
the  state  to  which  the  traffic  will  be 
sent.  The  packet  address  has  addi- 
tional Information:  USA — lor  United 
States  of  America,  of  course — and  NA 
for  North  America.  This  Information  is 
assumed  by  the  post  office,  so  ft  Is  left 
off. 

Now,  while  a  packet  address  is  writ- 
ten from  top  to  bottom,  it  is  used  ex- 
actly the  other  way.  By  sending  a  mes> 
sage  to  the  station  responsible  for  the 
next  eFement.  (starting  from  the  least 
specific),  any  particular  station  needs 
oniy  lo  know  about  its  own  area  in  de- 
tail, (and  only  generally  about  other  ar- 
eas}. In  the  example  of  rny  packet  ad- 
dress, let's  pretend  we  are  sending 
me  a  message  from  France.  We  log 
on  to  a  local  PBBS  and  compose  a 
message.  We  address  it  using  the  full 
hierarchical  address.  The  focal  PBBS 
sees  the  very  bottom  of  the  address — 
NA,  We  are  in  Europe,  so  the  PBBS 
knows  that  this  message  isn't  even  on 
the  right  continent  yetl 


The  French  PBBS  need  not  be  con- 
cern e<J  with  any  other  address  infor- 
mation— it  will  just  squirt  the  message 
across  the  HF  link  to  the  North  Ameri- 
can PBBS  which  it  knows  is  response 
ble  for  handling  message  bound  for 
North  America.  Now  the  North  Ameri- 
can PBBS.  located  in  Canada*  re- 
ceives the  message.  It  looks  at  the 
next  element  In  the  address  and  sees 
that  it  is  USA.  No  problem — it  sends 
the  message  to  a  PBBS  in  Boston 
which  it  uses  to  forward  US  mes- 
sages. This  PBBS— you  guessed  It— 


a  message  makes  is  completely  de- 
pendent upon  the  network  resources 
available  at  the  time.  I  just  wanted  you 
lo  get  a  feet  for  the  utility  of  hierarchi- 
cal addresses. 

Practical  Addressing 

So  now  that  you  have  a  feel  for 
what  hierarchical  addressing  isT  how 
do  you  use  it?  The  fact  of  the  matter 
is,  you  are  probably  better  off  just  us- 
ing an  abbreviated  address.  That  is. 
you  should  use  just  the  recipient  and 
PBBS: 


"Now  you  can  venture  out  into 

the  world  of  packet  radio,  armed  with 

your  new  knowledge  and  ready  to 

send  messages  to  anyone. 

property  Vessel." 


looks  at  the  next  element,  CA.  The 
message  gets  forwarded  to  the  next 
PBBS  in  the  chain  because  it  Is  on  the 
path  to  California.  This  process  contin- 
ues until  the  message  arrives  at  Its 
destination. 

Piease  note  that  the  example 
above  may  not  reflect  reality.  Depend- 
ing upon  the  availability  of  links,  the 
French  PBBS  might  have  forwarded 
directly  to  California,  How  many  hops 


NlEWO@NOARY 

This  is  because  the  rest  of  the  ad- 
dress is  most  likely  already  stored  in 
the  PBBSs  database,  and  if  you  make 
a  mistake,  even  a  small  one,  in  writing 
out  the  whole  address,  your  mail  will 
sit  until  the  sysop  can  straighten  it  out. 
If  you  are  confident  of  your  ability  to 
not  screw  up,  you  can  include  the 
whole  address.  If  you  have  regular 
correspondence  with  a  user  of  a  re- 


mote PBBS,  you  need  only  use  the 
whole  address  once  and  the  PBBS  will 
remember  if  you  use  a  truncated  ad- 
dress, and  the  PBBS  cannot  fill  in  the 
rest,  you  will  probably  gel  mail  from 
the  sysop  asking  for  the  information. 

So.  while  I  can't  say  you  now  know 
everything  about  hierarchical  address- 
ing, you  should  know  enough  to  feel 
comfortable  with  it.  Now  you  can  vetv 
lure  out  into  the  world  of  packet  radio, 
armed  with  your  new  knowledge  and 
ready  to  send  messages  lo  anyone, 
properly  addressed. 

Survey  News 

By  now,  t  had  hoped  to  have  trie 
survey  results  compiled  for  publica- 
tion. Unfortunately,  the  whirlwind  of 
activity  here  at  N1EWO  has  prevented 
me  from  doing  it.  I  will  however,  have 
the  data  available  to:  the  aext  issue. 
Thanks  to  all  who  responded.  73  de 

niewo. 

How  to  Reach  Me 

Paper  Mail: 

N1EWO 

P.O.  Box  636 

Franklin  M  46131 

Packet  (No  business,  please;  I  can- 
not respond  to  messages  doing  busi- 
ness): 

N1  EWO@N0ARY.#NOCALCA.US 
A.NA 

E-mail  (internet); 

jsloman@bix.com 


MOUNT* 
CWHDCjr 


% 
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Pat  PtM. 


GAPpttil 
III  flit. 


Ajrremi  products 


MID  BUR.  H 

M  Did  Pom  tiwy. 

Vera  BearivR,  3396  ~ 

(407)778-3728 


•£  AfcSWEt  tS  CAF  TECHNOLOGY  *TH£  ANSWERS  GA»  TECHNOLOGY 


An  Antenna  with  No  Earth  Loss? 


YCSm  m .  the  answer  is  GAP'S 
revolutionary  technology. 


If  you're  looking  for  an  anten- 
na that  can  Qbl  2€rfDrm  tine 
others  and  q*y e  you  the  edge. 
you  ft  looking  for  a  GAP.  Tne 
CJulenrjtf  OX-VIll  is  the 
revohibofurv  design  thai 
answers  your  demands  for 
mutt-tend  operation  and 
imrfEflHYl  fffimmry  wilt  Imr 
noise  The  is  the  technology 
that  etatwHifis  Earth  Loss. 
GAP  de#ve*sfram  an  elevated 
leetf  your  power  doesn't 
disappear  into  the  ground.  Pitt 
it  jp.  Turn  rt  on  No  tuning.  Wo 
frusl ration.  GAP  ete livers 
everything,  but  the  hassles. 
And  —  GAP  delivers  at  a 
fraction  of  the  cost  ot  the 
■'so-calltitr  competition. 


The  Challenger  DX-VIII 

Nfcn  4*n  fm  lb*  Jim  lDn  tin  fan 

$249 

{Njssbfeita 


Why  buy  a  TNC? 
PC  HF  FAX + PC  SWL  $179.00 


SPECIAL  COMBINATION  OFFER 


THE  ANSWE*  IS  GAP  TECHNOLOGY  *  THE  ANiWtB  IS  GAP  TECHNOIO&V 


Fck  a  •  ^  tec  i  ^e  rf  you  cyder  PC  HF  FAX  $99  (see-  olt 
other  ad  n  tr*s  ssue-]  you  can  add  cm*  ww  and  improved 
PC  SWL  3.0  for  $80  00  <nstead  o!  ovr  reg^a*  low  pnoe  0* 
£99  00 

PC  SWL  conta*T5  fie  hardware,  software  nstrjcoons 
and  frequency  lists  needed  to  a  o-*  you  to  rece-ve  a  vast 
we*  ety  o*  digftat  broadcasts  transmitted  owe*  shortwave 
rad'O  ahycu  need  *sa!*y  IBM  PC  or  compaftbte  compute' 
and  an  SSB  s^cr^vave  rec&ver  The  product  consists  of 
Demodulator 

Digital  Signal  Processing  Software 
200  Page  Tutorial  Relerencr*  Manual 
World  wide  Utility  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 
PC  SWL  automatically  decodes  Morse  code,    RTTY. 
AMTOR,  SITOR,  NAVTEX  and  ASCII 

PC  SWL  lets    you  tune  in  on  world  press  services 
meteorological  broadcasts,  ham  radio  operators,  coastal 
shore  stations,  aviation  telex  and  much  more  digital  action 
on  the  shortwave  bands  Why  pay  Tor  another  expensive 
box  when  a  simple  interlace  and  your  PC  can  do  the  job"? 
ADVANCED  FEATURES! 
Tuning  Osci  loscope 
Digital  Wavefo'm  Presentations 
Auto  Calibration  and  Code  Recognition 
Continuously  Tenable  Rtef  FreQuer-oes 
Variable  St*ft 

Adjustable  CW  ftter  Sensrtwity 
Unattended  Capture  a^d  Pnnfing 
Integrated  Text  Ecttcr 
Integrated  Log  and  Database 
S"efl  :o  DOS  app-eat ons 
Seamless  (rtegraoon  wt^  PC  HF  Facsimile 
Can  or  write  for  our  complete  catalog  of  products. 
Visa  &  MasterCard  welcome 


Software  Systems  Consulting 

615  S.  El  Camino  Real.  San  Clemente,  CA  92672 
Tet:(7i  4)498-5784  Fax:(714)498-0568 
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RF  ENTERPRISES 

TO  ORDER  1-800-233-2482 

Service  &  Into:  210-765-3254    Fa  x:2 13-765*3308 


Complete  Inventory 


ANTENNAS 

TELEX/hy-gain 

CUSHCRAFT 

DIAMOND 


TOWERS 

ROHN 

HY-GAIN 

ACCESSORIES 


YAESU    ICOM    MFJ    AEA 


BELDEN  COAX: 

9913 

Lm  btt.  50  ctom. 

RG-213/U 
RG-67U 

tf»7)30Dhni 

RG-8/U 

{^14)  50  ohm.  Fowl 

RG-8X 

(325^50  ohm  loam 
Don't  SBirla  tar  buthftn  iho  bast 


ASTRON 

POWER 

SUPPLIES 

RS^A  RS-7A  R5-12A 
R5-20A  RS-35A  RS-50A 
RS-20M  RS-35M  RS-KJM 
VS-20M  VS35M  VS-50M 

CALL  US  FOR  YOURS! 


COPPERWELD  ANTENNA  WIRE: 

Soki  12  ge:  Solid  u  g*    A 
Srrsndvd  t4  qa  Cut  la  your  specs 

ROTOR  CABLE: 

Standard  (6-22.  2-m 
Henry  Duly  |6~iS.  2*1 6} 

We  stock  Amphenol  Connectors 
Connectors  \mlai  led1  J  umpefs  &  cnjstOfn  c*b*« 
C*Bor#ne  kxtayf  We  stop  morkMiie 


VISA  Mastercard 

wot  nftfp?  Is  dteisjp  neuif  iw. 
flfluni  ?ub*cl  WW*  i**1«k*g1*ft 


RF 
ENTERPRISES 

HC86  BoxSSO 
Memheld.  MN  5646S 
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Number  15  on  yoi 

Carrs  corner 


Number  15  on  your  Feedback  card 


Joseph  J.  CarrK4tPV 

RO,  Box  1039 

Falls  Church  VA  22041 

Selecting  Variable 
Capacitors,  Part  I 

Variable  capacitors  are  a  regular 
part  of  amateur  radio  circuits.  While 
the  new  generation  of  hams  might 
see  (ewer  variable  capacitors  in  their 
modern  equipment  (phase-locked- 
loop  synthesizers  and  solid-state 
RF  power  amplifiers  don't  use  them 
like  the  "old  stuff1'  did),  they  are  still 
found  extensively  in  antenna  tuners, 
preselectors,  and  in  many—perhaps 
most— home-brew  rigs.  Selecting  the 
right  variable  capacitor  requires  a 
little  insight  into  the  different  types 
of  variable  capacitors  available.  Also, 
you  might  be  interested  in  where 
these  "antiquities"  can  be  purchased. 

What  Are  Variable  Capacitors? 

Capacitors  are  formed  by  placing 
two  conductors  opposite  each  other, 
separated  by  an  insulating  dielectric. 
Different  types  of  dielectrics  are  used 
in  variable  capacitors:  vacuum,  air, 


mica,  and  poly  film  are  the  most 
common.  The  capacitance  is  inverse- 
ly proportional  to  the  spacing  be- 
tween the  metal  plates  of  the  capaci- 
tor (moving  them  closer  together 
raises  capacitance}.  In  transmitters 
and  antenna  tuning  units,  them  must 
be  a  irade-off  between  the  wide 
spacing  necessary  to  increase  the 
working  voltage  and  the  narrow  spac- 
ing required  to  increase  capacitance. 
The  capacitance  is  directly  pro- 
portional to  the  area  of  the  metal 
plates  facing  each  other  {whether 
by  size  of  the  plates  or  by  the  num- 
ber of  plates)  and  the  dielectric  con- 
stant of  the  insulator  between  the 
plates- 
Making  a  capacitor  "Variable"  can 
be  accomplished  In  several  ways: 
changing  the  spacing  between  plates 
(In  compression  capacitors),  or 
changing  the  proportion  of  tola*  piate 
area  "shading"  each  other  (in  most 
rotary  variable  and  piston  capacitors). 
Compression  capacitors  are  typically 
used  lor  "trimmer"  or  "padder*  appli- 
cations. A  trimmer  capacitor  is  placed 
in  parallel  with  the  main  tuning  capac- 


Photo  A.  Two  forms  of  variable  capacitor:  straight  fine  frequency  (ieft),  and  straight 
tine  capacitance  (right). 


Wor  in  an  LC  resonant  tank  circuit, 
while  a  padder  is  placed  in  series 
with  the  main  tuning  capacitor. 

Another  way  to  classify  capacitors 
is  according  to  the  manner  of  the  ca- 
pacitance change  when  the  tuning 
shaft  changes.  Photo  A  shows  the 
two  different  forms:  a  straight  line  fre- 
quency capacitor  on  the  left;  a 
Straight  line  capacitance  form  on  the 
right  A  straight  line  capacrtance  ca- 
pacitor has  a  constant  capacrtance 
change  per  degree  of  shaft  rotation 


1\  T 


*       ~^" 
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Figure  T.  Doubly  tuned  RF  Ironl-eno"  selector* 


V 


2) 


Photo  B.  t)  Two*end  plate  variable;  2)  single -GfKi  piaW  variable 
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(AC/degree),  For  example,  suppose  a 
capacitor  is  designed  to  provide  a  ca- 
pacitance range  of  7+7  to  100  pF,  or  a 
range  of  92.3  pF  over  180  degrees  of 
shaft  rotation.  That  capacitor  will 
show  0.513  pF/deg  all  across  the 
range.  A  straight  line  frequency  ca- 
pacitor uses  shaped  plates  to  ac- 
count for  the  fact  thai  the  resonant 
frequency  of  an  LC  tank  circuit 
changes  as  the  square  root  of  the  ca- 
pacitance changes,  These  capacitors 
have  a  constant  frequency  change 
per  degree  of  shaft  rotation. 

The  type  of  capacitor  selected  can 
have  a  profound  effect  on  the  look  of 
a  calibrated  dial.  A  straight  line  ca- 
pacitance device  will  cause  the  fre- 
quency units  to  scrunch  up  on  one 
end  of  the  dial  {you've  seen  that  ef- 
fect on  some  AM  band  radios),  while 
a  straight  line  frequency  device  will 
show  equal  frequency  change  for  ev- 
ery linear  dial  division,  Radio  receiver 
LOs  and  transmitter  VFOs  will  usually 
want  a  straight  line  frequency  type, 
while  certain  instruments  (such  as  an 
impedance  bridge)  might  require  a 
straight  line  capacitance  type. 

Two  different  types  of  air  variable 
capacitor  construction  are  shown  in 
Photo  S.  The  capacitor  in  Photo  B-1 
uses  two  end  plates  (one  front  and 
one  rear),  while  the  capacitor  in 
Photo  B-2  uses  a  Single  end  plate. 
*Conventionai  wisdom*  suggests  that 
the  dual  end- pi  ate  units  offer  better 
mechanical  stability  so  they  are 
better  for  VFO/LO  applications.  But  in 
reality,  there  seems  to  be  a  trade-off. 
After  building  a  lot  of  VFOs  and  LOs 
during  the  past  30+  years.  I  can't  see 
the  advantage,  especially  when  you 
consider  other  sources  of  drift  and 
shift  appear  far  more  severe  in  those 
circuits. 

Note  that  the  capacitor  shown  in 
Photo  B-2  uses  a  ceramic  end  plate. 
Others  will  use  a  metal  end  plate, 
which  also  serves  to  ground  the  ca- 
pacitor when  it  is  directly  mounted  to 
a  chassis.  The  ceramic  type  end 
plate  makes  it  easier  to  "float"  the  ca- 
pacitor. There  are  two  ways  to  do  this 
trick.  First,  cut  a  hole  in  the  metal 
panel  wider  than  the  3/8"  threaded 


You've  bought  our  replacement  batteries  before. . . 

NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


YAESU/MAXON 


FNB-2 
FNB-3/3A 
FNB-4 
FN6-4A 
'FNB  10|S) 
FNB-12 
FNB-12ISI 
FN&-17 


600  MAH 

1200  MAH 

750  MAH 

1000  MAH 

1000  MAH 

500  MAH 

600  MAH 

600  MAH 


io.bv  m 

9.6V  @ 

12v@ 

12v@ 
7.2v  @ 
I2v@ 

7.2v& 

eqyiv,  to  FNB -l  I  (V  shorten 
'Same  size  case  as  FNB- 12 
*FNB-25         7  2v@     600  MAH 
FNB-26  7.2v  £•  1 000  MAH 

*FNB  26A        9  6*  @     800  MAH 
"Same  size  as  FNB  26  case 

FNB27  12v@     600  MAH 

"FNB-27S       I2v@    800  MAH 
"(V-"  longer  than  FNB27) 


SPECIAL 

FOR  THE 
MONTH  OF  JULY 


10°/< 


Replacement 
for  Standard 

CNB-152 

12v@600MAH 

CNB-153 

7.2v@  1100  MAH 

MONTHLY  DISCOUNTS 

APPLICABLE 
TO  ENO-JSERS  ONLY 


® 


Powerpac+ 

6  V  for  Camcorders  &  1 2  V  for  2-way 


•f 


FINALLY.., ONE  CHARGER  THAT  CHARGES  ALL  BATTERIES 


By  simply  switching  plug- In  cups,  the 
Master  Charger'  will  charge  any  Yaesu, 
Motorola,  fcom,  Kenwood,  Alinco,  etc. 
radio  battery. 

MarterCharger  I 

»  A  constant  current  rapid  charger  utilizing  o  PHILIPS' 
Microprocessor  base  control  unit  which  uses  a  negative 
delta  V  technique  to  determine  when  the  battery  is 
fully  charged. 
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A) 


B) 


Photo  C.  Two-section  variable  capacitors:  A)  both  sections  the  same;  8)  front  section  smaller  to  tune  LO  {used  in  superhet  radio  receivers). 


bushing,  and  a  3/8"  hole  in  an  insulat- 
ed piece  of  material.  The  capacitor  Is 
mounted  to  the  insulator,  and  the  in- 
sulator ts  mounted  to  the  paneL  The 
second  way  ts  to  cut  the  hole  larger 
than  3/8",  but  also  dmi  two  mounting 
holes  on  either  side  of  the  shaft  hole 
and  use  the  holes  in  the  ceramic  end 
pfate  to  hold  small  screws* 

Photo  C  shows  a  pair  of  dual  vari- 
able capacitors.  The  capacitor  in 


Photo  C-1  has  two  sections  that  each 
have  the  same  capacitance  range. 
For  "broadcast  variables,1'  the  normal 
capacitance  range  is  10  to  365  pF,  al- 
though 10-380  pF.  10-300  pF,  3-140 
pF,  10-440  pF  and  12-500  pF  capaci- 
tors are  available.  The  140  pF  are 
typically  used  in  transistor  portable 
radios,  and  the  other  values  are 
found  in  radios  from  other  countries. 
For  most  broadcast  receiver  variables 


used  in  this  country,  if  the  two  sec- 
tions are  identical,  the  range  is  10- 
365  pR 

One  application  of  dual  capacitors 
is  to  tune  two  ends  of  a  double-tuned 
RF  input  LC  tank  circuit  (Figure  %}. 
This  circuit  consists  of  two  LC  reso- 
nant tank  circuits  (L1/C1A/C2  and 
L3/C1 B/C3)  mat  are  coupled  together 
through  a  small  mutual  inductance 
Lm.  Information  on  selecting  the  val- 


ue of  the  mutual  in- 
ductance can  be 
found  in  nearly  any 
edition  of  the  ARRL 
Radio  Amateur's 
Handbook  (or  Hand- 
nook  for  Radio  Ama- 
teurs in  later  edi- 
tions). The  RF  sig- 
nal Is  coupled  into 
the  circuit  through  a 
low  impedance  link 
(L2),  and  out  of  the 
tank  circuit  by  an- 
other low-2  link  <L4). 
Getting  the  two 
halves  of  the  dou- 
ble-tuned tank  cir- 
cuit to  Irack"  to  the 
same  frequency  is 
done  by  making  use 
of  the  variable  tun- 
ing feature  of  induc- 
tors L1  and  L3*  and 
the  trimmer  capaci- 
tors (C2  and  C3).  In  most  cases,  the 
Inductors  are  adjusted  for  peak  signal 
output  at  the  low-end  of  the  band, 
and  the  trimmers  are  adjusted  at  the 
high  end  of  the  band. 

Another  application  of  the  dual 
variable  is  to  simultaneously  tune 
both  the  RF  amplifier  input  and  the 
local  oscillator  in  a  superhetero- 
dyne radio  receiver,  The  frequencies 
of  these  circuits  differ  by  the  amount 
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Random  Output 

Continued  from  page  96 

of  being  a  first  QSO,  this  one  on  the  10  meter 
Novice  phone  portion.  It  was  surprisingly  simifar  to 
my  own  first  QSO  The  young  newcomer  was  at  a 
friends  house,  "borrowing"  the  station  for  his  first 
QSO.  He  was  quite  nervous,  and  admitted  to  being 
so.  I  told  him  about  my  first  QSO.  which  helped  to 
break  the  ice  Boy,  first  GSOs  are  sure  easier  on 
SSB4  i  explained  to  him  mat  he  didn't  have  to  ojve 
our  cailsigns  before  and  after  every  transmission, 
lhai  the  goal  was  to  be  as  conversational  as  Sim- 
plex communication  will  allow  (advice  I  give  to  ev- 
ery new  ham  I  find  myseif  In  contact  with).  We  end- 
ed up  having  a  nice  little  Q30,  with  his  friend  Inter- 
jecting comments  now  and  then.  I  tell  I  was  sort  of 
-paying  back*  that  ham  in  Dallas,  and  my  high 
school  radio  club  buddies. 

A  few  days  later, !  received  a  QSL  card  in  the  mail, 
jftanJong  me  tor  being  a  first  QSO.  I  ve  been  a  ham 
for  almost  20  years,  and  I've  got  a  box  full  of  QSL 
cards.  I  keep  a  half  dozen  or  so  at  my  operating  posi* 
tion,  to  remind  me  of  particularly  pleasant  contacts,  I 
keep  the  first  QSO1  card  at  the  top  of  the  pile,  tt 
reminds  me  of  some  Things  It  would  do  us  alJ  well  to 
remember  now  and  then. 
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figure  2.  A)  Block  diagram  of  superheterodyne  front-end  snowing  use  of  the  padder  capacitor,  B)  MatnCAD  tuning  curve  for  an  AM  BCB  case  using  a  padder  capacitor. 


at  the  IF  frequency.  For  example,  in 
a  75/80  meter  receiver  that  uses  a 
455  kHz  IF  amplifier,  the  RF  circuit 
will  tune  3,500  to  4,000  kHz,  while 
the  local  oscillator  tunes  from  3.955 
to  4T455  kHz.  The  frequency  ratio 
of  the  RF  is  1.143:1,  suggesting  a 
required  capacitance  ratio  of  1.143*  . 
or  1.306.  The  LO.  on  the  other  hand, 
has  a  frequency  ratio  of  1.126:1,  re- 
quiring a  capacitance  ratio  of  1.1 26s  , 
or  1.268:1,  One  method  for  achieving 
improved  tracking  between  the  RF 


and  LO  is  to  use  a  padder  capacitor 
(Cp)  in  series  with  the  section  of  the 
main  tuning  variable  that  tunes  the 
LO(C1B  in  Figure  2A), 

There  is  a  little  bitty  problem  with 
using  a  padder  capacitor  to  achieve 
tracking,  even  though  it  was  once 
very  popular.  Figure  2B  shows  a 
Math  CAD  plot  of  the  RF  frequency, 
ideal  oscillator  frequency,  and  actual 
oscillator  frequency  for  an  AM  BCB 
case  (225  )iH  Inductor,  and  2X  365 
pF  capaci(or).  Note  the  large  depar- 


ture between  the  Weal  and  actual  lo- 
cal oscillator  frequency  curve.  This 
problem  is  fixed  by  using  a  specially 
designed  variable  capacitor,  like  Pho- 
to C-2,  in  which  the  front  section  is 
smaller  (and  has  slightly  differently 
shaped  plates  in  some  models).  The 
front  section  is  designed  to  tune  the 
LO  frequency  range,  while  the  rear 
section  tunes  the  RF  frequency 
range.  Popular  combinations  include 
8.5-105  pF/1 5-480  pF  and  10*140 
pF/1 2-420  pF, 


Next  Month  . . . 

In  the  final  installment  of  this  two- 
part  series  we  will  take  a  look  at 
transmitting  variable  capacitors,  the 
differential  variable,  the  spnt-stator 
variable  and  some  of  the  circuits  in 
which  these  are  used.  Another  topic 
in  Part  II  will  be  calculating  the  trim- 
mer values  and  inductance  values 
needed  for  tuning  a  specified 
frequency  range  (like  a  ham  band). 
We  will  also  look  at  some  sources  of 
supply  for  variables. 
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Hams ats 


Number  16  on  your  Feedback  card 


Amateur  Radio  Via  Satellites 


Andy  MacAlltster  WASZtB 
14714  Knightsway  Drive 
Houston  TX  77083 

One  of  the  most  formidable  chal- 
lenges for  the  amateur  radio  satellite 
chaser  Is  to  make  a  successful  voice 
or  packet  contact  with  a  space  shuttle, 
Making  such  a  contact  will  require  a 
level  of  operating  skill,  patience  and 
equipment  performance  not  needed 
for  regular  hamsat  activity. 

The  amateur  radio  equipment 
carried  on  the  shuttle  is  part  of 
SAREX,  the  Shuttle  Amateur  Radio 
Experiment  Various  equipment  con- 
figurations have  been  in  use  since 
1983  when  Owen  Garriott  went  to 
space  in  the  Columbia  on  mission 
STS-9.  He  operated  voice  on  2 
meters.  Many  SAREX  missions  have 
tottowed 

STS-56  flew  in  April  1993,  carrying 
equipment  for  packet,  voice,  SSTV 
and  FSTV  reception.  The  mission  was 
a  success,  with  a  full  schedule  of 
school  contacts,  FSTV  tests,  some 
SSTV  activity  and  general  QSOs. 

In  Ma/,  STS-55  carried  packet  and 
voice  gear,  known  as  configuration 
"C/  in  conjunction  with  the  German 
SAFEX  {Shuttle  AmateurFunk  Experi- 
ment) equipment  for  70cm  FM  opera- 
lion.  Comparisons  were  made  be- 
tween the  window- mounted  SAREX 
antenna  and  the  quarter- wave  whip  at- 
tached to  the  outside  of  the  German 
spacelab.  The  whip  performed  12  dB 
better  than  the  window  antenna. 

Three  more  SAREX  flights  are 
planned  this  year,  Including  STS-57  In 


June,  STS-58  in  August  and  STS-60 
in  November.  They  will  use  packet  and 
voice. 

The  shuttle  is  typically  in  a  low  orbit 
between  120  and  310  miles,  with  an 
inclination  between  28  and  57  de- 
grees. This  means  short  passes,  a 
variable  orbital  decay  rate  and  low  ele- 
vation angles  for  antennas.  There  are 
also  large  Doppler  shifts  of  the  signal 
frequencies. 


SAREX  Procedures 

Such  obstacles  cause  some  ama- 
teurs to  give  up  while  inspiring  others 
to  try  every  means  available  to  make  a 
contact.  Before  attempting  a  shuttle 
contact  be  sure  to  observe  the  rules  of 
the  game. 

First,  never  transmit  on  145.55 
MH2;  second,  never  call  the  shuttle  if 
transmissions  from  the  spacecraft  are 
not  on  145.55  MHz.  Many  stations 
have  been  heard  calling  on  145.55 
MHz.  Although  the  SAREX  Motorola 
KT  is  capable  of  reception  on  145.55 
MHz.  experience  has  shown  that  split- 
frequency  operation  is  necessary. 
Voice  uplinks  for  all  stations  except 
Europe  start  at  144.91  MHz  and  go  to 


"Such  obstacles  cause  some  amateurs 

to  give  up  while  inspiring  others  to  try 

every  means  available  to  make  a  contact. 

Before  attempting  a  shuttle  contact  be 

sure  to  observe  the  rules  of  the  game. " 


The  ham -astronauts  cannot  oper- 
ate on  every  pass  for  general  con- 
tacts. The  work  timeline  and  sched- 
uled contacts  with  schools  and  fami- 
lies take  precedence,  The  packet 
equipment,  if  on  board,  Is  usually  ac- 
tive for  those  passes  when  the  astro- 
nauts plan  no  other  ham  activity.  But 
even  the  packet  has  been  shut  down 
when  the  antenna  window  is  required 
for  photography  and  other  experi- 
ments. 

The  SAREX  antenna  is  mounted  in 
one  of  the  cabin  windows  and  can  be 
shadowed  by  the  spacecraft.  Signals 
can  be  difficult  to  copy  for  as  much  as 
half  the  pass.  This  affects  uplink  sig- 
nals as  well 


144.99  MHz  in  20  kHz  increments.  Ex- 
cept In  emergencies,  the  SAREX  HT 
will  never  he  set  lo  receive  on  145,55 
MHz. 

For  packet  activity,  the  uplink  is 
144.49  MHz  and  the  downlink  is 
145*55  MHz,  When  sending  connect 
requests,  call  W5RRR-1.  The  specially 
modi  lied  Heathkit  TNC  uses  the  call* 
sign  of  the  Johnson  Space  Center 
Amateur  Radio  Club  with  a  "-1*  SSID 
(sub-station  identifier)  at  the  end.  The 
packet  operation  does  not  currently 
use  a  standard  600  \rtiz  split,  so  be 
sure  to  use  a  radio  capable  of  the  odd 
split. 

During  voice  activity,  if  the  ham -as- 
tronaut appears  to  be  engaged  in  a 


scheduled  contact  on  145.55  MHz 
wait  until  the  QSO  is  complete.  It's 
better  to  get  a  OSL  for  a  "hearcT  con- 
tact than  to  interfere  with  a  school  or 
family  pass.  Special  QSL  cards  that 
differentiate  between  SWL  and  QSO 
activity  are  no  longer  printed 

Making  Contact 

Using  the  rules  above  as  a  starting 
point,  there  are  many  ways  to  In- 
crease your  chances  for  a  good  con- 
tact or  at  feast  hearing  SAREX  activi- 
ty to  qualify  for  a  SWL  QSL 

If  you  are  using  a  directional  anten- 
na you  need  to  know  where  to  aim,  A 
computer  with  a  good  tracking  pro* 
gram  that  can  handle  orbital  decay  da- 
ta is  the  best  approach.  Several  pro- 
grams are  available  through  bulletin 
boards  for  free  or  as  shareware.  Some 
of  the  best  programs  are  sold  by  AM- 
SAT.  the  Radio  Amateur  Satellite  Cor- 
poration (850  Sligo  Ave.f  Sflver  Spring 
MD  20910;  telephone:  301-5B9-6Q62). 

Accurate  orbital  data  is  needed  to 
give  the  program  information  to  locate 
the  shuttle  and  determine  antenna 
pointing  angles  for  your  location.  This 
data  Is  commonly  referred  to  as  ele- 
ment sets.  Due  to  the  high  and  vari- 
able decay  rate  of  the  shuttle's  tow  or- 
bit current  element  sets  are  a  neces- 
sity. They  can  be  found  on  packet  ra- 
dio bulletin  boards,  CompuServe,  the 
Dallas  Remote  Imaging  BBS  (214- 
394-7438),  the  AMSAT  BBS  (201-261- 
2780),  SPACELINK  BBS  at  (205-895- 

0028)  or  from  WA3NAN  at  the  God- 
dard  Spaceflight  Center  WA3NAN  op- 
erates on  several  MF  frequencies  dur- 
ing missions  including  3860,  7185, 
14285,  21395  and  28650  kHz.  Most 
flights  require  accurate  tracking  data 
not  more  than  two  days  old  for  accu- 
rate antenna  pointing.  If  an  omnidirec- 
tional antenna  is  used  it  is  still  a  good 


Photo  A.  Typical  configuration  "C"  for  SAREX  voice  and  packet.  (NASA  photo.) 
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Photo  B.  End  view  of  the  Motorola  SAREX  HT  sttows  cfiannei  selec- 
tion knobs  and  other  controls.  (NASA  photo.) 


Photo  C.  Repackaged  Heathkii  TNC  for  SAREX  operation.  (NASA 
photo.) 


idea  to  know  where  the  shuttle  Is  lo- 
cated In  the  sky. 

If  you  are  aiming  the  antenna  with 
an  autotracking  computer  system,  set 
the  computer  time  exactfy  or  slightly 
ahead,  depending  on  how  often  the 
system  updates  the  antenna  position 
For  (hose  with  manual  control,  lead 
the  shuttle  by  30  seconds  to  a  minute 


to  allow  time  for  typing  or  calling  as 
the  spacecraft  travels  through  the  cen- 
ter of  your  beam  pattern.  Keep  this  up 
for  the  duration  of  the  pass. 

Be  ready  for  voice  or  packet  opera- 
tion. The  passes  are  short,  usually 
about  eight  to  12  minutes.  Antennas 
should  be  pre-aimed,  receivers  set  to 
145.55  MHz  and  transmitters  set  for 


cgMPnun 


144.49  (packet)  or  144.95  (voice). 

Additional  frequency  correction  can 
be  dialed  in  for  Doppler  shift.  When 
the  shuttfe  is  approaching  on  a  high- 
elevation  pass,  the  received  signal  will 
be  a  few  kHz  high,  so  listen  around 
145.553  MHz.  If  possible,  the  transmit- 
ter should  be  set  a  few  kHz  low.  This 
will  center  your  signal  in  the  receiver 


on  board  the  shuttle  When  the  shuttle 
is  at  its  closest  approach,  there  is  no 
apparent  Doppler  shift  so  set  both  fre- 
quencies as  listed.  As  the  shuttle 
heads  away  transmit  a  few  KHz  high 
and  receive  a  few  kHz  low. 

For  packet  operation  set 
RETRIES=0.  Many  calls  may  be  nec- 
essary to  get  through,  and  a  timeout  is 
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Figure  /.  Pictorial  of  configuration  "C"  (NASA  drawing*) 


Figure  2.  Pictorial  of  SAREX  system  used  on  STS-56for  voice,  pack- 
et, SSTV  and  FSTV  reception,  (NASA  droning.) 
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Photo  D.  Prototype  of  SAREX  70cm  loop  vagi  for  RHV  reception* 


inconvenient.  Other  parameters  may 
be  adjusted  for  faster  and  more  ag- 
gressive operation.  Check  the  TNC 
(Terminal  Node  Controller)  manual  and 
experiment  if  the  SAREX  TNC  hears 
your  call  it  will  respond.  Your  system 
will  register  the  connect  and  hopefully 
receive  a  QSO  number.  Your  system 


will  then  ACK"  back  to  M  shuttle.  The 
SAREX  TNC  will  register  the  "ACK* 
and  send  a  disconnect  packet,  Your 
system  will  respond  and  Show  "DIS- 
CONNECTED." If  afi  goes  well,  your 
call  will  show  up  in  the  WQSL*  list  with  a 
QSO  number.  If  the  complete  contact 
was  not  successful,  your  call  will  be  in 


the  *QR2T  Of  Heard  list,  "Rie  SAREX 
TNC  can  capture  and  hold  650  sta- 
tions in  the  "QSL"  list,  but  onry  a  few 
dozen  in  the  "QRZ"  list  It  is  up  to  the 
laptop  computer  on  the  shuttle  to  col- 
lect "QRZMist  data.  Be  sure  to  capture 
the  data  In  your  own  machine  for  con- 
firmation later  since  there  Is  no  guar- 
antee that  the  SAREX  laptop  is  on  and 
collecting  data.  Beacon  packets  with 
the  latest  lists  are  sent  every  two  min- 
utes by  the  SAREX  TNC. 

For  a  voice  pass  use  144.95  MHz 
as  the  default  uplink.  Most  operations 
on  STS*56  and  STS-55  earlier  this 
year  used  this  frequency.  It  is  600  kHz 
below  the  downlink  on  145.55  MHz 
and  can  be  used  on  all  2  meter  FM 
rigs  with  standard  repeater  offset  ca- 
pability. Once  again  Doppler  correction 
helps.  If  other  stations  are  making  con- 
tacts with  the  shuttle  using  the  alter- 
nate uplinks  (145.91  MHz,  etc.)— try 
them.  If  the  QRM  on  144,95  MHz  is 
fierce,  the  ham-astronaut  will  likely  lis- 
ten for  signals  on  one  of  the  other  up* 
links. 

If  you  have  an  amplifier,  use  fL  For 
packet,  make  one  good  contact  and 
quit.  The  same  goes  tor  voice.  Hun- 
dreds of  stations  are  calling  and  multi- 
ple contacts  or  attempted  rag-Chewing 
won't  help.  A  few  hams  have  been 
known  to  make  as  many  packet  con- 
nects as  possible  for  several  passes. 
This  inconsiderate  activity  makes  It 
hard  or  impossible  for  everyone  else. 

Its  a  good  idea  to  monitor  as  many 


passes  as  posstole,  even  after  a  suc- 
cessful QSO.  just  to  practice  antenna 
aiming  and  frequency  tuning.  The  next 
shuttle  flight  might  not  be  as  easy. 

If  no  activity  is  heard  on  145.55 
MHz,  tune  around.  Scheduled  contacts 
with  schools  or  home  may  be  taking 
place  en  unlisted  downlinks.  Early  In  a 
mission  most  passes  are  set  aside  for 
schools,  Just  listening  to  the  astro- 
nauts* answers  to  questions  from  the 
school  children  is  exciting,  These  kids 
may  be  future  scientists,  hams  or  even 
astronauts  who  got  their  first 
inspiration  from  the  direct  interactive 
conversation  with  an  astronaut  via 
SAREX.  Don't  even  try  to  call  if  the 
downlink  is  not  on  145.55  MHz.  The 
SAREX  Motorola  HT  uses  much  differ- 
ent uplink  frequencies  for  these  down- 
links. The  radio  has  48  "channels" 
defining  specific  uplink/downlink  pairs, 

When  a  shuttle  mission  goes  for  an 
extra  day  due  to  bad  weather  at  the 
primary  landing  site,  or  to  a  flow  more 
scientific  studies,  additional  ham  activi- 
ty is  common.  The  scheduled  contacts 
are  usually  done  and  the  ham -astro* 
nauts  may  have  lime  for  just  "playing 
with  Ihe  radio,"  A  lot  of  good  contacts 
have  been  made  this  way.  The  "big- 
guns"  have  made  their  contacts  and 
are  off  chasing  other  DX  on  HF.  Sta- 
tions with  less  power  or  smaller  anten- 
nas can  usually  get  through  with  these 
conditions.  Mobile  stations  and  even 
those  with  HTs  have  had  success.  It's 
worth  a  try. 
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Rtty  loop 


Number  1 7  on  your  Feedback  card 


MafCt.  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21203 

With  all  the  traditional  hoops  and 
hoopla.  I  am  happy  to  inform  all  of  you 
that  this  column  marks  the  beginning  of 
the  seventeenth  year  ol  *RTTY  Loop.* 
Believe  me,  it  would  not  be  possible,  it 
wouW  not  even  be  thinkable,  without  all 
of  your  support 

In  that  regard,  I  appreciate  the  re* 
cent  messages  from  Richard  J,  Molby 
and  Tom  Victnanza  (both  via  Com- 
puServe), wfth  their  words  of  encour- 
agement, Tom  is  looking  for  hands-on 
help  in  the  Orlando  area  to  help  get  his 
TTY  machine  online.  Any  takers? 

Another  CompuServe  junkieT 
George  F.  Franklin  W0AV,  is  looking  for 
software  to  interface  a  TRS-eo  Model  4 
with  a  KAM  TNC.  George  is  one  of  a 
number  of  us  who  upgraded  his  busi- 
ness computer  and  is  looking  for  a  use 
for  this  otherwise-good  orphan.  Well, 
other  than  a  modem  communications 
package,  I  have  no  specific  sugges- 
tions. Again,  is  anyone  out  there  using 
such  a  combination? 

That's  the  thing  with  RTTY— folks 
are  always  finding  new  ways  to  use  old 
devices.  For  instance.  Roger  Owen 
W08OJR  of  Eaton,  Ohio,  says  that  at 
one  Ume  he  had  an  AEA  PK-64  on 
HTTYt  without  much  success.  A  short 
while  ago,  though,  he  found  a  used 
AEA  CP-1  Computer  Patch  for  a  very 
good  price  and  made  the  purchase. 

"The  CP-1  seems  to  be  a  very  good 
RTTY  modern,  and  I  Interface  it  with  my 
Commodore  64  computer,  which  the 
CP-1  was  designed  for.  So  \  have  made 
a  tew  RTTY  contacts,  but  I  can't  say 
that  I  find  much  activity  on  any  band, 

*Twenty  meters  seems  to  be  the 
most- used  RTTY  band  but,  of  course,  It 
fades  out  when  I  have  the  chance  to 


Amateur  Radio  Teletype 

get  on  the  air.  (Isn't  that  always  the 
case,  no  matter  what  mode?) 

The  main  objective  in  writing  to  you 
is  that  for  those  of  us  who  can't  afford  a 
super  whiz  bang  megabyte  computer, 
with  all  the  bells  and  whistles,  and  a 
RTTY  unit  with  even  more  beiJs  and 
whistles,  I  rind  the  AEA  CP-1  and  Com- 
modore 64  hard  to  beat.  The  problem  I 
find,  though,  is  that  the  CP-1  seems  to 
be  as  scarce  as  hen's  teeth. 

"J  use  the  CP-1  with  a  Kenwood 
TS-530S,  and  it  seems  to  do  the  Job. 
When  I  tried  RTTY  before,  I  found  that 
the'530  did  not  have  good  filtering,  so  It 
was  difficult  to  copy,  mark,  and  space 
signals  on  RTTY.  With  the  CP-1*  the 
filtering  is  already  built  in.  Hot  dog.  I'm 
now  on  RTTrT 

Roger's  success  should  he  a  lesson 
for  all  of  us.  You  don't  need  the  lat- 
est and  greatest  to  get  onto  RTTY.  I 
know  1  have  been  saying  this  for  quite 
some  time,  but  it's  a  message  worth 
repeating. 

Some  solve  problems,  others  pose 
them.  Henry  Fales,  Jr.,  of  Orleans,  Mas- 
sachusetts, writes  that  he  has  pa  friend 
who  is  a  confirmed  satellite  QSOer,  This 
guy  has  very  elaborate  radio  equipment 
but  is  using  a  C*64  for  tracking  and  de- 
coding. Until  now.  the  bit  rate  has  not 
exceeded  1200  baud,  so  he  has  been 
able  to  get  away  with  a  C-G4.  Soon, 
however,  things  are  going  to  change. 
The  new  packet  satellites  will  operate  at 
9600  baud,  and  my  friend  will  have  to 
change  computers, 

"This  person  wili  not  use  a  computer 
for  anything  other  than  amateur  radio. 
Therefore,  I  would  like  the  changeover 
to  be  as  inexpensive  as  possible.  Is  It 
possible  that  a  Commodore  126  could 
read  and  write  ASCII  at  9600  baud?  If 
this  were  possible,  I  believe  that  he 
might  be  able  to  continue  to  use  his  disk 
drive  and  printer. 


"I  feel  certain  that  an  Amiga  A500 
could  do  it  but  I  hesitate  to  recommend 
a  computer  which  is  now  an  orphan. 
Please  roll  this  around  and  let  me  know 
what  you  think.  Perhaps  there  are  read* 
ers  of  the  column  who  are  lacing  the 
same  choice." 

This  is  a  problem  with  many  low-end 
computers,  Henry.  The  Radio  Shack 
Color  Computer  is  in  much  the  same 
boat,  with  a  significant  upper  limit  on 
the  speed  of  data  communication.  Per- 
sonally, I  would  think  you  should  be 
able  to  get  an  inexpensive  PC  compati- 
ble to  serve,  particularly  if  nothing  too 
demanding  is  required  of  the  thing, 
A  used  XT-styfe  machine  shouldn't  set 
you  back  more  than  a  couple  hundred 
dollars,  and  might  just  include  a  hard 
drive,  software,  and  other  goodies. 
Shop  around,  and  don't  be  surprised  at 
what  might  be  sitting  in  someone's 
basement. 

Finally,  here's  a  letter  from  Steven 
Petrecz  N5WKL  of  Bossier  Ci^y. 
Louisiana,  asking  a  simple  question 
that  has  a  complex  answer.  Steven 
says  that  he  is  interested  in  starting  to 
monitor  RTTY  on  HFf  and  transmitting 
on  VRF  He  is  in  the  process  of  building 
the  FSK  demodulators  that  are  de- 
scribed m  the  Tab  Books'  publication 
1001  Electronic  Circuits,  and  he  wants 
to  build  a  video  display,  or  "glass  tele- 
type," such  as  the  HAL  AVD-1005.  He 
says  that  he  does  not  want  to  use  a 
computer  as  he  feels  he  cannot  justify 
such  a  purchase  at  this  time, 

Steven  is  looking  for  articles,  books, 
and  sources  for  parts  for  such  an  en- 
deavor. No  novice  to  construction,  his 
ultimate  desire  is  to  build  a  basic  solid* 
state  RTTY  station  without  having  to  re- 
sort to  a  computer. 

At  this  time,  this  month,  a  complete 
answer  to  your  question  is  really  be- 
yond the  scope  of  this  column.  Over  the 
past  several  years,  several  such  termi- 
nals have  been  described  in  the  pages 
of  73  Magazine.  A  search  through  the 
73  index  will  show  some  built  from  dis- 
crete chips,  and  others  from  integrated 
circuits.  There  really  are  many  ways  to 


skin  this  caL  The  leason  more  of  these 
circuits  are  not  published  now  is  that 
simple,  cheap,  and  readily  available 
used  computers  work  better.  However, 
that  is  no  reason  to  abandon  the  older 
technology,  if  that  is  your  preference. 

So,  if  there  ts  some  demand  tor  it.  Til 
see  what  I  can  do  about  abstracting  or 
serializing  a  project  like  this,  I  hesitate  to 
do  it  if  there  is  only  very  limited  interest, 
but  J  will  gladly  dive  In  if  some  of  you  let 
me  know  that  you  would  like  the  infor- 
mation. 

Remember  that  readers  of  "RTTY 
Loop*  continue  to  have  access  to  the 
vast  collections  of  PC-compatible  ama- 
teur radio  programs.  RTTY  and  amateur 
radio  programs  are  in  collections  #1 1  #2, 
and  #4.  Collection  #3  is  a  bunch  of 
archiving  and  utility  programs  for  both 
DOS  and  Windows,  Each  collection  will 
fit  on  a  1.44  Mb,  3.5"  disk.  One  or  two 
programs  may  be  lost  trying  to  cram 
them  onto  a  1 ,2  Mb  5"  disk,  and  you  will 
need  to  send  a  whole  bunch  of  low  den- 
sity disks,  if  that  is  your  system  require- 
ment. Anyway,  for  any  or  all  of  the  col- 
lection, send  me  sufficient  media,  a  re- 
turn mailer  with  sufficient  postage  af- 
fixed, and  $2  in  US  funds  for  each  disk 
to  be  filled,  to  the  above  address,  i  am 
trying  to  turn  these  around  within  a  few 
days  so,  if  you  have  sent  me  a  disk  or 
disks  and  haven't  heard  in  a  reasonable 
period  of  time,  drop  me  a  note  or  an  E- 
mall  message  to  make  sure  I  received 
the  original  package. 

We'll  try  to  get  a  schematic  in  next 
month  for  those  of  you  with  solder  to 
spare  and  a  hankering  to  strip  some 
wire.  One  thing  about  this  column, 
folks,  is  that  you  never  really  Know  in 
what  direction  we  will  go.  Be  sure  to 
share  your  thoughts  with  me  via  mail  at 
the  above  address.  CompuServe 
(ppn75O36,2501),  Delphi  {usemame 
MarcWA3AJR),  or  America  On-line 
(screen  name  MarcWA3AJR).  During 
our  seventeenth  year  J  will  continue 
to  address  your  questions  and  con- 
cerns about  digital  communication,  from 
RTTY  to  computers,  here  in  73 's  "RTTY 
Loop." 
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Homing  in 


Number  10  on  your  Feedback  card 


Joe  Moefl  RE,  K0OV 
P.O,  Box  2508 
Futlerton  CA  92633 

A  "Swiss  Army'1  Foxbox 

Hams  who  enjoy  hidden  transmitter 
hunting  are  some  of  me  most  creaWe 
people  I  know.  Not  only  do  they  delight 
in  finding  devilish  hiding  ptaces  for  "T- 
hunts"  or  "foxhunts."  as  these  contests 
are  called,  but  they  are  also  creative  in 
choosing  and  using  radio  direction  find- 
ing (RDF)  equipment 

"Homing  In"  regularly  features  hams 
who  are  pioneering  new  RDF  devices 
and  techniques.  This  month,  the  Spot* 
light  is  on  Marty  Mitchell  N6ZAV  and 
Byori  Garrabrandt  KD6BCH.  if  ifs  the 
second  Tuesday  or  first  Thursday 
evening  of  the  month,  Marty  and  Byon 
will  probably  be  competing  in  the  infor- 
mal 2  meter  ""progressive"  hunts  in  Or- 
ange County,  California, 

One  participant  starts  a  progressive 
hunt  by  activating  his  hidden  T  at  7:30 
p.m.  The  first  person  to  find  it  immedi- 
ately sets  out  in  search  of  another  hid- 
ing spot  and  puts  T  #2  on  the  air  about 
the  time  the  last  hunter  finds  T  #1 .  Now 
everyone  else,  including  hider  #1, 
looks  for  T  #2,  The  first  finder  of  #2 
goes  out  to  hide  T  #3,  and  so  on.  The 
hum  continues  until  about  11  p.m.,  or 
whenever  everyone  decides  to  quit  and 
head  for  a  coffee  shop. 

Progressive  hunts,  sometimes  called 
leapfrog"  hunts,  are  great  practice  for 
rapidly  tracking  down  jammers  and 
QRN  sources.  In  order  to  participate 
you  need  your  own  RDF  gear,  plus  a  rig 
to  hide  when  it's  your  turn.  Since  more 
than  one  fox  may  be  active  at  a  time, 
each  should  transmit  regularly  for  only 
a  few  seconds,  then  be  silent 

Marty  and  Byon  set  out  to  design  an 
easy-to-use  tone  source  and  transmis- 
sion cycler.  Marty  started  with  the  ver- 
satile B-bit  HCMOS  Motorola 
MC68HC705C8  microcontroller  IC, 
which  has  on-board  SK  ROM.  304-byte 
RAM,  and  I/O  ports.  He  added  ICs  for 
RS-232  interface,  tone  decoding,  and 
audio  switching.  Byon  began  writing 
the  software. 

Before  long  they  had  created  a  de- 
vice that  they  decided  to  market.  It  is 
more  than  just  a  foxbox.  It's  a  multi- 
function radio  controller — hence  its 
name. 

The  RaCon  6805 

All  you  need  to  be  the  quarry  for 
your  dub's  next  foxhunt  is  the  RaCon 
6805,  a  transceiver  (mobile  or  hand* 
held)  for  the  hunt  frequency,  and 
a  command  transceiver  (Photo  A).  You 
trigger  RaCon  to  start  transmitting 
or  change  Its  transmission  sequence 
with  dual -tone  (DTMF)  digits  from  the 
command  radio's  keypad.  An  inter- 
mittent-signal fox  can  be  commanded 
on  the  hunt  frequency  oy  connecting 
RaCon's  control  input  to  the  external 
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speaker  /earphone  jack  on  the  hid- 
den T_ 

Your  caUsign  is  permanently  pro- 
grammed into  the  microcontroller's 
ROM.  as  are  nine  transmission  modes. 
They  include  three  distinctive  tone  pat- 
terns and  sex  on/off  sequences,  with 
transmit  times  from  five  seconds  to  four 
minutes.  Dead  times  range  from  five 
seconds  to  one  minute. 

Preferences  for  foxhunt  transmis- 
sion sequences  vary  greatly  across  the 
country.  For  instance,  in  Southern  Cali- 
fornia 15  to  30  seconds  on,  followed  by 
an  equal  off  period,  Is  a  popular  mode. 
In  some  Midwestern  and  Great  Plains 
states  there  arent  any  big  hills  to  re- 
flect 2  meter  signals  or  woods  to  con* 
ceal  transmitters.  To  make  the  hunts 
more  of  a  challenge  there,  ruies  often 
allow  several  minutes  between  fox 
transmissions. 

To  prepare  for  national  distribution, 
Byon  upgraded  the  firmware  to  accom- 
modate these  various  local  customs.  In 
version  1.01.  transmission  mode  #2  is 
user -programmable.  With  commands 
from  your  DTMF  pad  you  can  make  its 
key -down  periods  as  long  or  short  as 
you  want,  with  dead-time  breaks  from  0 
to  15  minutes. 

Mode  #2  encourages  you  to  unleash 
your  creativity.  You  can  use  one  or 
more  of  the  ROM -programmed  tone 
sequences,  or  invent  your  own.  Key  in 
up  to  40  digits,  each  representing  one 
of  16  tone  pitches,  and  tell  RaCon  how 
rapidly  to  ptay  them.  With  the  right 
command  sequence,  RaCon  will  simu- 
late sounds  such  as  ringing  tele- 
phones, Pseudo-random  tone  patterns 
are  also  on  the  menu. 

Want  to  loan  your  RaCon  to  another 
hider?  it's  easy  to  change  callslgns 
with  a  DTMF  command.  Worried  about 
someone  else  accidentally  or  deliber- 
ately commanding  your  foxbox?  Lock  It 
with  a  DTMF  command  and  RaCon  will 
not  respond  to  further  commands  until 
it  hears  its  unique  unlocking  security 
code.  (You  cannot  change  the  security 
code,  so  be  careful  about  giving  it  out.) 
FCC  rules  prohibit  auxiliary  control 
links  below  222  MHz,  so  if  you're  using 
the  RaCon  with  a  2  meter  transceiver, 
you  must  stay  close  to  your  hidden  T 
so  you'll  be  in  local  control/ 

If  you  have  a  dual-band  rig,  the  pos- 
sibilities become  more  interesting. 
RaCon  has  a  duplex  mode,  so  you  can 
command  your  dual -bander  on  70  or 
125  centimeters  while  it  transmits  on  2 
meters.  You  can  even  play  ventriloquist 
and  talk  through  the  hidden  transmitter 
on  the  control  link  from  your  remote  ob- 
servation post 

By  selecting  the  proper  jumper  con- 
figuration on  the  board,  RaCon  goes 
into  the  simplex  or  duplex  fox  mode 
when  you  appty  power.  Other  jumpers 
select  the  proper  FTT  connections  for 
various  brands  of  handhelds  and  mo- 
bile rigs.  RaCon  requires  +7  to  +35 
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VDC  at  33  milliamperes.  Reverse  sup- 
ply polarity  protection  is  provided. 

Wart,  There's  More . , * 

RaCon  doesn't  have  to  sit  on  a  shelf 
between  T-hunts.  It  has  additional  fea- 
tures that  are  useful  around  the  shack. 
With  a  change  of  board  jumpers  or  a 
command  from  your  computer  it  be- 
comes a  DTMF  decoder,  a  remote  con- 
troller, a  CW  keyer  or  an  automatic 
pager 

When  someone  makes  a  call  on 
your  local  autopatch  without  identifying, 
you  might  be  able  to  tell  if  it  was  a 
bootlegger  and  identify  the  culprit  by 
decoding  the  number  dialed.  The 
RaCon  board,  connected  io  your  com- 
puter's COM  port,  will  do  it.  Digits  re- 
ceived by  RaCon's  DTMF  decoder  IC 
are  processed  by  the  6805  and  sent  to 
the  computer  in  ASCII  at  1200  BPS  for 
display.  In  my  tests,  the  SSI502  de- 
coder had  a  wide  audio  level  range  and 
good  performance  even  with  noisy  sig- 
nals. 

If  you  have  an  application  lor  remote 
control  by  DTMF,  you  could  write  a  PC 


program  to  use  the  RaCon's  ASCII  out- 
put For  even  more  versatility,  Byon 
has  included  a  DTMF  controller  mode 
with  eight  CMOS  output  tines  on  the 
data  port  Tone  commands  set  or  tog- 
gle each  bit  individually.  Return  teleme- 
try is  provided. 

The  CW  keyer  function  is  useful  for 
remote  telemetry  projects*  RaCon  con- 
verts ASCII  letters  and  numbers  from 
its  RS232  port  to  MCW  into  your 
transceiver  or  an  audio  amplifier.  Auto- 
malic  push-to-talk  keying  during  code 
transmission  is  included.  You  can  set 
CW  speed  from  5  to  25  wpm  with  com* 
puter  keystrokes. 

Wftfi  a  one-tine  buffer,  you  can  type 
ahead  and  have  good-sounding  code 
at  13  to  25  wpm.  But  if  you  use  this 
feature  to  teach  slow-speed  Morse  in 
your  club's  class,  you'll  have  to  time 
the  character  spacing  yourself  because 
Famsworth  letter  spacing  is  not  includ- 
ed, Byon  plans  to  add  ft  to  a  future  up- 
grade. 

The  auto-page  feature  allows  you  to 
initiate  telephone  paging  via  radio  with 
a  five-character  DTMF  command, 


Photo  A,  The  RaCon  and  a  dual-band  handheld  with  high-capacity  battery  make  a 
complete  remotely-controlled  station.  Progressive  hunt  enthusiasts  have  found 
these  foxes  hidden  in  hedges,  tethered  in  trees,  and  buried  on  beaches.  (Photo  by 
K0OVJ 


Photo  B.  The  RaCon  6805  circuit  board  measures  4'  x  5-3/B*  and  mounts  in  the  cabinet  of  your  choice.  Timing  is  crystal- 
contruited*  so  two  or  more  foxes  can  go  on  and  off  in  sequence,  staying  in  sync  for  hours.  {Photo  by  N6ZAV.) 


RaCon  stays  at  your  base  station,  con- 
nected to  a  transceiver  and  a  1200 
BPS  telephone  modern  with  the  X4  re- 
sult code  set.  By  your  radio  command 
from  the  field.  RaCon  tells  the  modem 
to  cfial  one  of  four  pager  numbers  and 
send  one  of  four  messages  to  the  re- 
ceiving beeper. 

RaCon  ID'S  back  to  you  via  radio 
that  the  page  command  was  received. 
You  can  command  it  to  beep  your  own 
pager  to  verify  that  your  page  was  suc- 
cessfully sent.  Enter  pager  and  mes- 
sage numbers  into  R  a  Con's  memory 
with  your  computer  and  COM  port.  You 
cannot  reprogram  the  four  pager  num- 
bers and  messages  from  the  field  via 
DTMR 

This  would  be  a  great  use  for  your 
old  1200  BPS  modem.  (Doesn't  every- 
one use  at  least  9600  these  days?)  I 
couldn't  (est  this  feature  with  my  mo- 
dem because  it's  so  old  it  doesn't  have 
X4  result  codes.  However,  I  know  It 


works  because  N6ZAV  and  KD68CH 
rag u tarty  page  each  other  on  T- hunts 
using  a  RaCon  and  modem  at  Marty's 
house. 

Three  Hours  Well  Spent 

RaCon  is  available  in  kit  form  only. 
Assembly  instructions  are  minimal,  but 
parts  are  easy  to  identify  and  compo- 
nent locations  on  the  board  are  weft- 
marked  (see  Photo  B).  Sockets  for  ICs 
are  included,  so  you  can  test  the  board 
before  IC  insertion  to  accommodate 
firmware  upgrades. 

The  unit  that  I  tested  had  been  as- 
sembled by  N6£AV\  To  get  an  indepen- 
dent view  of  the  kit  version,  t  ques- 
tioned Mike  Musick  N0QBF.  who 
bought  one  for  T- hunts  in  St.  Louis, 
Missouri.  *As  a  fox,  it's  marvelous,*  he 
wrote  back  on  CompuServe,  it  went 
together  in  about  90  minutes,  but  I'm 
an  experienced  board  stuff  er.  fd  guess 
that  it  would  take  a  ham  with  more  con- 


ventional background  about  two  and  a 
half  or  three  hours.1*  Mike  built  his 
board  Into  an  aluminum  box  with  a 
Yaesu  FT-411E  handheld  and  two  1.2 
ampere-hour  batteries.  1  field-tested  it 
with  a  friend  yesterday  and  everything 
worked  fine.*  he  wroie.  "Jt  came  right 
up  with  nary  a  hitch,  took  commands 
the  first  time,  coughed  up  the  chosen 
cycles  right  on  cue,  and  went  on  its 
merry  way,  Very,  very  clean  operation^ 

It  was  hard  to  find  anything  negative 
In  Mike's  assessment  of  RaCon,  but  he 
had  on©  suggestion:  "Connectors  and 
controls  are  on  adjacent  edges  of  the 
board,  so  it  makes  a  poor  fit  in  typical 
aluminum  boxes  with  U-shaped  walls.  I 
would  have  preferred  atl  the  connec- 
tors on  one  end." 

The  RaCon  6805  kit,  incLiding  cir- 
cuit board  and  all  components,  is  avail- 
able for  $79  from  Marty  Mitchell.  340 
Otero,  Newport  Beach  CA  92650.  Add 
$3  for  shipping.  As  usual,  this  offer  is 


not  guaranteed  by  73  Amateur  Radio 
Today  or  by  me.  You  must  supply  ca- 
bles and  cable  connectors  for  your  ra- 
dio and  computer. 

The  RaCon  is  truly  a  "one-gadget- 
o^s-almost-everything*  device.  How* 
ever,  it  has  a  few  important  limitations. 
RaCon  performs  oniy  one  function  at  a 
time.  For  example,  it  will  not  do  DTMF 
controlling  and  CW  keying  at  the  same 
time.  Select  your  mode  wtth  computer 
or  jumpers  at  turn -on;  cycle  it  off  and 
on  to  change  mooes. 

RaCon  has  no  EEPROM,  User-pro- 
grammed callsigns,  tone  sequences, 
pager  numbers  and  so  forth  are  lost 
when  power  is  removed,  and  it  reverts 
to  ROM  defaults.  If  you  need  user  pro- 
gramming, be  sure  to  provide  battery 
backup  to  cover  momentary  power  In- 
terruptions, A  9  volt  transistor  radio 
battery  works  fine  for  this, 

When  talking  through  your  hidden 
transmitter  in  duplex  foxbox  mode,  re- 
member that  the  fox's  carrier  remains 
on  until  you  command  it  Off,  since  there 
is  no  COR  and  no  lime-out  timer.  Be 
sure  to  include  a  CW  ID  cycle  in  user- 
programmed  tone  sequences.  (It  is  au- 
tomatically sent  in  the  ROM-pro- 
grammed modes.) 

RaCon,  like  ail  dig  rial  devices,  has 
the  potential  for  radio  interference 
(RFI}(  both  Incoming  and  outgoing.  I 
found  that  RF  from  a  hand -held  scram* 
bies  RaCon "s  brains,  but  only  if  the  an- 
tenna is  within  inches  of  the  unen- 
closed board.  Pulling  the  board  in  a 
shielded  metal  case  should  prevent 
RR  problems. 

Marty  is  upgrading  the  1 4-page  in- 
struction manual  to  include  trou- 
bleshooting information  and  more  de- 
tailed descriptions  of  the  various 
modes.  NGZAV  and  KD6BCH  are  giv- 
ing good  telephone  support  to  RaCon 
builders.  They  seek  user  ideas  for  im- 
proved and  expanded  RaCon  func- 
tions. 

Heard  of  a  new  product  for  T- 
hunters?  Let  me  know  about  it  so 
"Homing  In"  can  review  it  A  T-hunting 
Buyer's  Guide  installment  of  this  col- 
umn is  in  the  works  for  later  this  year. 
Write  to  my  Fullerton  address  above  or 
send  E-mail  via  CompuServe 
(75236.2165)  or  Internet  (JoeMoelf 
@  cup.  porta  i-Com>+ 
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«o  1^4*43  {On0€ftS)8OO^4-3457  {TECHNICAL  HOP} 

702^565-3400  FAX  702-S65-4&2G 


ROANOAK  DOPPLER  DF 


At  East  there  is  a  PC  board 
to  build  the  famous  Roanoak 
Doppler  Direction  Finder. 
Good  for  locating  interference! 
Ready  to  assemble  board  and 
components. ,  .$8750 
"Transmitter  Hunting11 
TAB  Books  323 ppg. .  $1995 

{The  calibration  procedure  for  thte  unit 
can  only  be  found  in  this  book) 
California  newdents  add  7  75%  sales  tax. 

Douglas  RF  Devices,  P.O.Box  246925 
Sacramento,  CA  958244925,  (916J68S-5647 
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Number  19  on  your  Feedback  card 


m    m  Number  19  on  your  r-eea 

Hams  with  class 


Carole  Perry  WB2MGP 

Media  Mentors,  inc. 

RQ.  Box  131646 

Staten  Island  NY  10313-0006 

Having  Fun  With  Youth 
Forums 

Now  that  Jhe  Dayton  '93  Youth 
Forum  is  one  weekend  behind  me, 
I  can  look  back  with  a  great  deal  of 
pride  at  the  outstanding  job  done 
by  all  the  youngsters  who  partici* 
pated  in  it  this  year,  A  youth  forum 
Is  one  of  the  most  effective  recruit- 
ing projects  for  a  club  or  radio  or- 
ganization, but  you  must  be  pre* 
pared  and  be  willing  to  put  lots  of 
time  and  effort  into  it! 

To  a  large  degree,  the  prelimi- 
nary work  spent  on  getting  the  chil- 
dren and  the  event  organized  will 
determine  how  successful  It  will  be, 
When  preparing  for  a  national  con- 
vention, you  should  begin  soliciting 
for  articulate  and  accomplished 
young  people  months  in  advance. 
Most  of  the  amateur  radio  publica- 
tions wiJl  be  happy  to  help  you  get 


the  word  out  if  you  give  them 
enough  advance  notice.  You 
should  also  take  advantage  of  local 
club  newsletters  and  school  publi- 
cations, 

When  getting  ready  for  some- 
thing as  big  as  Dayton  (I'm  not 
sure  anything  else  is),  you'll  want 
to  attract  children  who  wiji  be  at 
ease  speaking  in  front  of  a  iarge 
audience.  I  have  found  the  recom- 
mendations of  local  hams  to  be 
valuable.  Very  often,  the  children 
they  recommend  have  friends  who 
are  also  licensed  amateurs.  Get- 
ting the  word  out  on  local  repeaters 
is  another  good  way  to  let  folks 
know  that  you're  interviewing 
young  people  who  are  interested  in 
sharing  ideas  with  other  children 
and  lots  of  other  interested  ham  ra- 
dio operators. 

Contacting  amateur  radio  equip- 
ment manufacturers  is  another  im- 
portant step  to  take.  Let  them  know 
on  official  stationery  that  you  will 
be  conducting  a  youth  forum.  Ad- 
vise them  of  how  many  people  you 


expect  to  have  attending  the  forum, 
and  be  professional  in  detailing 
what  your  goals  tor  the  forum  are. 
Yaesu,  1COM  and  Kenwood,  along 
with  AEA,  MFJ  and  others,  have  al- 
ways been  generous  in  donating 
gifts  or  handouts  to  be  won  by 
youngsters  attending  these  forums. 
At  Dayton,  Yaesu  donated  a  2  me- 
ter handie-talkie  for  the  drawing  at 
the  Youth  Fonjmt  Let's  be  sure  to 
support  the  manufacturers  who  are 
supporting  educational  efforts. 


help  available.  There's  no  need  to 
reinvent  the  wheel.  Anyone  con- 
templating a  new  youth  forum  or 
teaching  young  people  should 
leave  your  forum  knowing  what  to 
do  next 

ft  is  extremely  critical  that  you 
spend  time  conversing  with  your 
prospective  speakers  at  length,  I 
try  to  get  at  least  two  phone  con- 
versations in  before  I  make  deci- 
sions. It's  true  that  there  is  no  fool- 
proof way  to  guarantee  that  a  child 


Anyone  contemplating  a  new  youth 

forum  or  teaching  young  people 

should  leave  your  forum 

knowing  what  to  do  next. " 


Next,  it  would  be  a  good  idea  to 
contact  the  ARRL  Educational  Ac- 
Uvities  Department.  Either  Tracey 
or  Rosalie  will  be  happy  to  send 
you  materials  that  you  can  dis- 
tribute to  interested  teachers,  in- 
structors, and  recruiters  who  will 
undoubtedly  be  attending  the  fo- 
rum. Be  sure  to  emphasize  to 
prospective  amateur  radio  teachers 
that  there  are  lots  of  materials, 
books,  curriculum  packages  and 


won't  get  nervous  or  freeze  up  in 
front  of  a  crowd,  but  you  should  be 
able  to  get  a  good  handle  on  who 
is  articulate. 

Since  ail  your  speakers  will 
probably  be  under  1 3  years  of  age, 
you  should  make  tt  a  point  to  intro- 
duce yourself  to  their  parents.  In 
many  cases,  parents  will  not  be  at- 
tending the  convention  and  you  will 
become  the  contact  person  for 
their  child.  Have  all  the  information 


INTRODUCING  THE  UNIVERSAL  M-400 
A  totally  new  concept  in  code  /  tone  readers! 


Baudot 

Sltor  A/B 

ASCII 

Swed-ARQ 

FEC-A 

FAX 

POCSAG 

GOLAY 

ACARS 

DTMF 

CTCSS  (PL) 

DCS  (DPL) 


•  A  RTTY-reader  and  tone-decoder  In  one! 

•  Easy  to  read  two-line  40  character  LCD. 

•  No  computer  or  monitor  required. 

Forget  the  limitations  you  have  come  to  expect  from  most  "readers*. 
The  self-contained  Universal  M-400  Is  a  sophisticated  decoder  and 
tone  reader  offedngan  exceptional  range  of  capabilities.  TheSWL  will 
be  able  to  decode  Baudot,  SITOR  A  &  Bp  FEG-A,  ASCII  and  SWED- 
ARQ.  Wealher  FAX  can  also  be  decoded  to  the  printer  port.  TheVHF 
UHF  listener  will  be  abte  to  copy  the  ACARS  VHF  aviation  teletype 
mode  plus  GOLAY  and  POCSAG  digital  pager  mod&s.  Off-the-air 
decoding  of  DTMF,  CTCSS  (PL)  and  DCS  is  also  supported  The  M- 
400  can  even  be  prog  ram  med  to  pass  only  the  audio  you  want  to  hear 
based  on  CTCSS,  DCS  or  DTMF  codes  of  your  choosing.  The  M-400 
can  run  from  12  VDCorwith  the  supplied  wall  adapter,  The  American- 
made  Universal  M-400  is  the  affordable  accessory  for  every  short- 
wave or  scanner  enthusiast.  Only  $399.95  (+$6  U  PS), 


Universal  Radio 

6830  Americana  Pkwy. 
Reynoldsburg,  OH  43068 

♦  Orders:  800  431-3939 

♦  Info.:       614  866-4267 


FREE  CATALOG 

This  huge  100  page  cata- 
log covers  everything  for 
the  shortwave,  amateur 
and  scanner  enthusiasts. 
Request  it  today! 


Our  New 

COMMUNICATIONS  DECODER 

Is  A  MUST  For  All  Serious  FM'ers! 


Introductory 

^$199 


THE  MODEL  CD-1  DECODES  &  DISPLAYS: 

•  104  DCS  CODES  (Digital) 

•  SO  CTCSS  TONES  (Analog) 

•  16  DTMF  DIGITS  (Touchtone) 

The  CD-1  reveals  everything  you  need  to  know  to  operate  any 
open  repeater  or  phone  patch-  Simply  connect  the  CCM  to 
your  base,  scanner  or  mobile  radio. 

When  someone  uses  a  system,  the  CCM  decodes  and  displays 
me  CTCSS  or  DCS  code  and  in  addition  any  DTMF  codes  that 
were  used  to  control  the  system,  (Including  phone  patch 
access  codes  and  the  phone  number  dialed).  DTMF 
sequences  are  stored  and  automatically  replayed  just  in  case 
you  missed  something  important.  Use  the  CD-I  to  learn  police 
and  fire  codes  too! 

Toll  Free  (600)  545-1349 
Phone  (805)  642-7184  *  FAX  (805)  642-7271 


L /  f  im         Vent 


Connect  Systems  Inc. 

Eastman  Ave.  #113 
Ventura,  CA  93003 


CSI  is  a  registered  trademark  of  Connect  Systems  inc 
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Photo  A,  Some  of  the  1993  Dayton  Hamventiort  Youth  Forum  speakers.  Left  to  right:  Rusty  KD4GLC,  Alex  N9KYJt  Shauna 
N7NGT,  Mike  KB8LCG,  Matt  KC6VIM,  Luke  K041Q,  and  Eric  KB0KQE 


available  for  them,  such  as  possi- 
ble airline  discounts,  hotef  recom- 
mendations and  other  transporta- 
tion arrangements.  Many  conven- 
tions offer  the  speakers  free  admis- 
sion, banquet  tickets,  food  scrip,  or 


other  amenities.  Check  it  all  out 
ahead  of  time. 

Make  a  check  list  ahead  of  time 
to  anticipate  the  audio-visual  needs 
of  your  speakers  and  yourself. 
Double-  and  triple-check  with  the 


convention  forum  liaison  person 
that  all  the  equipment  necessary 
for  the  youth  forum  will  be  avail- 
able. Don't  forget  to  check  out  the 
equipment  ahead  of  time  on  the 
day  of  the  forum. 


Prepare  a  list  of  ail  the  children's 
names,  caflsigns,  addresses,  and  a 
brief  summary  of  their  accomplish- 
ments. This  should  be  handed  out 
to  the  audience  members  so  that 
interested  people  can  contact  the 
youngsters  if  they  wish, 

I  always  make  it  a  point  to  call 
everyone  involved  with  the  forum 
a  week  ahead  of  time  just  to  make 
sure  there  are  no  last-minute  hang- 
ups. You  might  feel  more  comfort- 
able if  you  have  each  child  supply 
you  with  a  copy  of  hte  or  her  pre- 
sentation. When  you  call  them  for 
the  final  time  you  can  offer  sugges- 
tions about  what  they  plan  to  say. 
Make  sure  that  the  speakers 
understand  what  you  are  trying  to 
achieve  with  the  forum.  One  of 
my  main  goals  is  for  non-ham 
children  to  attend  these  youth 
forums  and  listen  to  upbeat  and 
enthusiastic  youngsters  relate  what 
It  is  that  they  enjoy  most  about 
amateur  radio. 

There's  lots  of  work  and  prepa- 
ration involved  in  organizing  a  suc- 
cessful youth  forum,  but  it's  worth 
every  minute  to  be  part  of  a  well- 
spoken,  highly  accomplished  group 
of  youngsters  who  are  indeed  the 
future  of  amateur  radio. 

Be  sure  to  come  and  say  hello 
at  my  next  youth  forum. 


-  Packet  Radio  - 

Portable  &  Affordable! 


Model  BP-1 
Packet  Modem 
Mod*  in  USA. 


*  Simple  Installation 
it  No  External  Power 
ic  Smart  Dog™  Timer 

*  Perfect  For  Portable 

*  Assembled  &  Tested 
*VHFtUHF,HF<ilM) 


Whel her  you* re  an  experienced  packeteer  or  a  newcomer  wanting  to 
explore  packet  for  the  first  time,  this  is  what  you*vc  been  waiting  for! 
"I'll auks  to  a  breakthrough  in  digital  signal  processing,  we  have 
developed  a  tiny,  full-featured,  packet  modern  at  an  unprecedented 
low  price.  The  BayPac  Model  BP-i  transforms  your  PC-compatible 
computer  into  a  powerful  Packet  TNC. 
capable  of  supporting  sophisticated  features 
tike  digipcating,  file  transfers,  and  remote 
terminal  access.  NOW  is  the  lime  for  YOU 
to  join  the  PACKET  REVOLUTION! 


J    I  ncomoraled 


400  Daily  Lane 

P.O,  Box  5210 

Grants  Pass,  OR 

97527 


1 -800-8B  AYPAC 


1-800-822-9722 
(503)  474-6700 


to 


QUALITY  THAT'S 
AFFORDABLE 

Tri-Ex  is  pleased  to  announce  the  reduction  in  price  on 
the  most  popular  models  of  quality  Tri-Ex  towers  for  the 
Amateur  radio  enthusiast.  The  overhetming  acceptance 
of  the  listed  models  has  made  it  possible  for  Tri-Ex  to 
pass  on  substantial  savings  to  our  valued  customers, 

i  mi  >i7n  WAS   nowi 

LIVr4f  U  $£,945  $3,658 

Was     Now 
WT-51     $1,245  $1,050 

LM-354  $1,865  $1,300 

Tte  LM-35J  is  supplied  with  a  hand  winch  brake  system.  The  LM47Q  &  motorized 


VISA 


TO  ORDER  CALL 
800-328-2393 


ertart 


TECH  SUPPORT  209-651-7659 
FAX  209*651-5157 


All  towers  are  complete  with  rigid  concrete  base  mount  and 
rotator  mounting  plate.  Tri-Ex  prints  and  calculations  provided 
with  tower  are  compliant  with  1991  Uniform  Building  Code 
{imc.}  Engineering  designed  to  1991  LLB.C.  -  70  MPH 


"tri* 


® 


TOWER  CORPORATION 


7182  Rasmussen  Ave.  •  Visalia,  CA  93291 
Unsurpassed  Quality  since  1954 
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Number  20  on  your  Feedback 


Low  Power  Operation 


MtchaetBryce  WB3VGB 
2225  Mayflower  NW 
Masstfton  OH  44646 

The  Ten-Tec  Argonaut  509 

Several  months  ago  I  described  a 
home-brew  classic,  the  Two- Fen  This 
month  well  look  at  another  classic — 
the  Ten-Tec  Argonaut  509, 

Even  though  this  radio  is  Slowly 
showing  its  age,  it  continues  to  be 
heard  on  all  the  bands,  with  me  ex- 
ception of  the  WARC  frequencies;  It 
has  both  SSB  and  the  famous  Ten- 
Tec  QSK  keying,  making  it  a  sought- 
after  rig  at  hamfests. 

One  of  the  local  hams  called  and 
asked  me  if  l  could  look  at  his  509  be- 
cause it  would  not  transmit.  After  a 
few  minutes  on  the  phone  to  make 
sure  that  there  weren't  any  misplaced 
wires  or  connections,  we  made  ar- 
rangements for  him  to  bring  It  over. 

Since  I  have  a  509  in  my  shack,  I 
simply  swapped  out  the  plugs  and 
connectors  and  replaced  my  rig  with 
his.  Turning  on  the  power  and  setting 
the  band  switch  to  the  proper  position 
quickly  proved  that  the  receiver  was 
very  much  alive  and  well  Several 
more  minutes  of  knob- twisting  proved 
that  the  receiver  worked  on  all  bands. 
So,  switching  over  to  the  dummy 
load.  I  turned  the  mode  knob  to  tune 
and  adjusted  the  RF  power  control. 
Sure  enough,  the  output  meter  just 
barely  moved  with  the  gain  control 
fully  clockwise.  Yupl  The  transmitter 
was  dead.  Just  to  make  sure  the 


problem  was  not  only  on  one  band*  I 
tested  the  rig  for  transmit  on  all 
bands.  Again,  the  RF  output  meter 
just  barely  inched  up,  telling  me  that 
the  transmitter  was  Indeed  dead-  Off 
to  the  testbench  we  went. 

Fixing  an  Argonaut  509 

The  Argonaut  509  is  easy  to  work 
on.  You'll  be  flipping  the  509  back  and 
forth,  so  place  something  soft  on  your 
wort*  surface  to  protect  the  case  from 
scratches,  A  heavy  bath  towel  works 
very  well.  Most  of  the  case  parts 
come  apart  to  allow  you  access  to  the 
insides. 


The  first  thing  to  do  is  check  for 
ioose  plug-in  boards.  When  Ten-Tec 
originally  installed  the  sockets  for  me 
plug-in  modules  they  got  a  good 
batch.  Unless  you  constantly  plug  in 
and  remove  a  board  h  you  won't  see 
the  socket  wear  out.  IVe  never  seen 
a  bad  socket  in  a  509.  Still,  let's  not 
ignore  what  may  be  the  obvious  prob- 
lem. The  plug-in  boards  also  have 
screws  holding  them  in  place.  As  I 
said,  it's  very  rare  to  find  a  loose 
module  in  a  509,  but  check  just  the 
same. 

The  top  half  of  the  Argonaut  509 
consists  mostly  of  receiver  boards 
and  the  control  board.  Looking  down 
into  the  rig,  with  the  front  panel  direct* 
ly  in  front  of  you,  you  will  see  the  con- 
trol board  on  the  right.  On  the  left  are 
the  ganged  tuned  circuits  for  the 
front-end  recerver  the  iow-level  RF 
drivers  for  the  transmitter  are  right  un- 
der the  cage. 


"Under  no  circumstances  should 
you  try  to  adjust  the  seated  coils 


(T1  and  T2)  on  the  receiver  front  end. 


rr 


Start  by  removing  the  top  case. 
There  are  two  screws  on  the  back 
holding  the  case  top  to  the  back  pan- 
el. Alter  the  screws  have  been  re* 
moved  the  top  slides  off.  A  small  met- 
al bracket  holds  the  speaker  to  the 
top  case.  Release  the  speaker  by  re- 
moving the  screw  holding  the  speak- 
er. The  speaker  will  still  be  connected 
to  the  audio  jack  so  be  careful  that 
you  don't  pull  the  wire  either  off  of  the 
Speaker  or  out  of  the  jack.  After  you 
remove  the  top,  what  you  see  is  just 
the  top  half  of  the  509;  the  bottom  is 
just  about  as  full  of  modules, 


Under  no  circumstances  should 
you  try  to  adjust  the  sealed  coils  (T1 
and  T2)  on  the  receiver  front  end.  You 
must  have  the  proper  test  equipment 
to  align  these  coils,  You  can't  do  it  by 
ear.  and  you  can't  align  them  by 
watching  the  meter.  In  two  words. 
"DONT  TOUCH!' 

Without  missing  a  heartbeat,  I 
went  directly  lo  the  PAt  located  on  the 
bottom  half  of  the  509,  You  must  re- 
move the  bottom  plate  to  get  to  the 
PA.  There  are  several  screws  you 
must  remove  before  you  can  get  to 
the  bottom  of  the  rig.  Notice  what 
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Photo  A,  Looking  down  from  the  top  of  the  Argonaut  509,  The  right  side  of  the  photograph  shows  the  controf  board.  The  targe 
box  in  the  center  is  the  VFO  compartment. 
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screw  goes  where  as  which  have  ma- 
chine threads  and  which  are  setf-tap* 
ping.  After  the  screws  have  been  re- 
moved, slide  the  bottom  plate  off. 

Right  behind  the  large  VFO  box, 
toward  the  rear  of  the  chassis,  is  the 
PA  module,  Ifs  a  ptutj-in  module  too, 
but  the  heal  sink  for  the  transistors  is 
screwed  to  the  main  chassis.  You 
must  remove  this  screw  to  release 
the  module. 

I  worked  for  a  computer  shop  part- 
time  fixing  Apple  computers  way  back 
when,  Their  service  policy  is  out- 
standing. It  went  like  this:  "Try  this  . .  . 
try  that . « +  replace  the  motherboard." 
So,  having  a  second  509  at  my  dis- 
posal, the  cheap  and  dirty  way  to 
check  the  PA  was  to  swap  It  out  with 
my  known  good  unit.  That's  exactly 
what  I  did.  After  I  tore  apart  my  509.  I 
exchanged  the  PA  modules. 

Powering  up  the  suspect  rig,  I 
plugged  in  a  dummy  load  and  flipped 
the  mode  switch  to  tune.  Rats!  I  had 
just  put  in  a  known  working  PA  mod* 
ule  and  there  was  still  no  power  com- 
ing from  the  transmitter.  So,  not  to  be 
outdone  by  a  simple  problem  like  this, 
l  installed  the  "dead"  PA  module  in 
my  509,  applied  power,  and  the  RF 
output  meter  swung  up  Ml -scale.  It 
looked  like  the  PA  was  good  and 
there  was  something  else  wrong  with 
the  509,  Back  to  the  lestbench  with 
another  game  plan. 

The  next  step  was  to  look  for  the 
proper  T/R  voltages,  it's  a  simple  test 
and  requires  only  a  VOM.  Ten-Tec's 
manuals  are  very  complete  when  it 
comes  to  voltage  checks  and  circuit 
schematics  for  each  module.  Alt  the 
needed  T/R  voltages  are  dearly  list- 
ed. They  are  labeled  T  and  "R"  volt- 
ages on  the  schematics. 

The  T/R  voltage  must  change 
when  going  Irom  receive  to  transmit 
It's  a  very  sharp  jump  in  voltage  from 
less  than  1  volt  to  about  10  volts. 
There  should  not  be  any  voltage  in 
between  the  two — it's  either  on  or  off. 

Everything  seemed  to  be  fine,  but 
since  I  had  my  509  apart,  why  not 
switch  out  the  control  board.  The  con- 
trol board  generates  the  REF  voltage 
for  the  VFO.  along  with  the  T/R 
switching  voltages.  This  sounded 
good  lo  me  so  I  put  my  good  control 
board  into  the  dead  509.  Again,  no 
transmit  with  the  new  control  board.  ( 
reinstalled  the  board  t  had  removed 
from  the  dead  509  into  my  509.  It 
worked  just  fine.  I  then  swapped  the 
boards  back,  and  guess  what?  My 
509  wouldn't  transmit.  What  started 
out  as  a  simple  fix  had  now  killed  two 
Argonaut  509s.  For  some  people  the 
birds  sing! 

Was  there  something  in  the  rig  that 
blew  up  my  control  board?  Nah,  the 
one  I  took  out  seemed  to  work  just 
fine.  But  what  could  have  killed  my 
control  board  after  1  put  it  into  the 
second  rig?  Well,  first  things  first,  and 
that  meant  fixing  the  transmit  problem 
in  the  first  509. 

I  knew  that  the  PA  module  was  OK 
so  lack  of  RF  drive  had  to  be  causing 
the  problem.  The  low-level  drive 
comes  from  a  non-removable  PC 


and  (ouch  the  cas#  of  the  low- level 
driver  transistor.  Set  the  scope  to 
measure  0,5  volts  peak-io-peak.  Also, 
set  your  scope  to  read  only  RF  and 
not  DC  voltage.  Flip  the  509  to  trans- 
mit and  slowly  Increase  the  drive 
control.  You  should  see  the  RF  volt- 
age on  the  case  increase.  If  you 
dorVt,  that  transistor  or  the  stage 
feeding  it  is  bad. 

The  next  step  is  to  leave  the  drive 
control  where  It  is  and  move  your  test 
probe  to  the  collector  (case)  of  the  PA 
driver  You  should  see  a  targe  in- 
crease of  signal.  Now,  adjust  the 
drive  control  and  verify  that  the  signal 
increases  or  decrease  as  you  run  the 
control  though  its  range. 


what?  Four  watts  of  RF  into  the  dum- 
my load.  I  still  had  no  indication  on 
the  509*s  meter,  though. 

And  that's  where  we'll  pick  up  next 
month,  I'll  finish  the  troubleshooting 
and  tell  you  where  the  problem  is  and 
how  lo  fix  it. 

It  there  is  something  special  you 
would  like  to  see  here  In  the  "QRP" 
column,  please  drop  me  a  note.  Per- 
haps we'll  dig  into  a  subject  you 
would  like  to  Know  more  about.  Who 
knows,  we  both  might  team  some- 
thing when  breaking  new  ground, 

QRP  ARC! 

If  you  have  been  thinking  of  oper- 
ating QRP  and  would  like  more  infor- 


if  there  is  something  special  you  would 
iike  to  see  here  in  the  'QRP'  column, 
please  drop  me  a  note. " 


Photo  8.  The  PA  heat  sink  is  shown  directly  below  the  VFO  compartment.  Notice 
the  screw  holding  the  heat  sink  down. 


board  deep  down  inside  the  receiv- 
er's front  end.  It's  not  easy  to  get  to— 
this  requires  a  major  tear-down  to 
accomplish.  However,  there  is  an 
easy  way  to  check  for  proper  opera- 
lion  of  the  low-level  driver. 

You'll  need  either  an  oscilloscope 
or  an  RF  probe  and  VTVM  (or  high 
Impedance  VOM).  Since  both  the 
low-level  driver  and  the  PA  driver 


transistors  have  their  collectors  con- 
nected to  their  cases,  we  can  tell 
if  there  is  any  signal  gain  between 
the  two.  You'll  need  to  remove  the 
top  of  the  receiver  front  end  tuning 
cage.  Be  careful — you  don't  want  to 
break  any  of  the  slugs  or  damage  any 
of  the  coils.  The  cage  will  lift  right 
off  the  top.  Lay  it  aside  for  safe- 
keeping. Now,  take  your  test  probe 


If  you  don't  see  an  increase  be- 
tween the  two  transistors,  then  either 
the  PA  driver  is  bad  or  something  in 
between  the  two  is  shot.  In  my  case,  I 
had  plenty  of  gain  in  both  stages  but 
still  no  output  from  the  RF  PA.  So.  I 
moved  lo  the  collector  of  the  PA  itself. 
Whoa!  Plenty  of  RF  coming  out  of  this 
critter.  What  t  did  next  should  have 
been  done  days  earlier — I  connected 
up  a  wattmeter  to  the  509,  flipped  the 
mode  switch  to  lock,  and  guess 


mation  about  QRP  and  the  QRP 
ARCI,  you're  in  tuck.  I've  just  finished 
printing  the  new  PR  handout  for  the 
QRP  ARCI.  You'll  get  membership 
forms,  a  sample  of  The  QRP  Quarter- 
ly, and  a  short  guide  about  the  club 
and  QRP  in  general.  If  you  would  like 
a  copy,  all  you  have  to  do  is  send  me 
(at  the  address  at  the  beginning  of 
this  column)  either  $2  for  postage  or 
$2  worth  of  stamps  and  ill  send  a  PR 
package  your  way. 


How  To  Get  Started 


In  Packet  Radio 


Enter  the  exciting 
world  of  packet  ra- 
dio today  with  How 
To  Get  Started  In 
Packet  Radio.  Dave 
Ingram,  K4TWJ, 
wrote  this  begin- 
ner's guide  to 
packet  radio  in  an 
easy-to-understand  manner.  It  starts  with 
a  non-technical  description  of  packet  ra- 
dio, followed  by  chapters  that  include 
getting  started,  setting  up  your  station, 
networks,  BBSst  portable  and  high-fre- 
quency operation  and  even  a  Packet  Ra- 
dio Equipment  Survey.  There's  also  an 
appendix  that  includes  circuits  for  inter- 
facing equipment.  Join  the  most  excit- 
ing and  rapidly  growing  area  of  ham 
radio  today!  Order  your  copy  of  How  To 
Get  Starred  In  Packet  Radio  book  for 
only  $9.95!  (plus  $2.00  S&H). 
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NATIONAL  AMATEUR  RADIO  ASSOCIATION 


CALL  US 
TODAY!! 


P.O.  Box  201407,  Arlington,  TX  76006 

Orders  Only  1 -800-GOT-2-HAM 
Inquiries  (817)  860-0978 


ATTEIVTION  ACC  OWNERS! 

AND  ALL  OTHER  REPEATER 


CONTROLLER  OWNERS! 
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D  VMS/1 + 

Digital  Voice  Mail  System 

*  1024  usqt  voice  mail  system,  works 
like  a  voice  BBS! 

*  AH  features  prompted  by  a  pleasant 
female  voice! 

*  Storage  limited  only  by  avail  able  hard 
disk  space! 

*  Communicates  with  RC-85/96/850 
using  busy/data  lines! 

*  100  event  advanced  scheduler  with  real 
voke  clock/Calendar! 

*  Background  upload/download  of  all 
files  via  optional  modem? 

*  Many  other  features,  too  many  to  list  here! 

The  DVMS/1+  is  now  available  for  $349! 
Demo  cassette  and  manuals  available! 


XPERTliK  ELECTRON  ICS 

5312  Ernest  Road 
Lockptirt.  New  York  14094 
Call  today!  (716)  434-3008 
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IncF  Paekel,  SWL 
Exams,  SSTV.  CW, 
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FCC  reqs.  FAX, 
and  moref 
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Encyclopedia 
ol  Sound  ^Q 


250  WAV  sound 
effacls  A  Dull  Ingih 
music  accrual 


OkftaOtfofi    Sew-Ota Testament.  *  krtvo' progs!'  $19 
Cttpart  Gofiath    lOOOs  of  TIF/PCX  imaff***  $19 
Co*Q**^Cw*boo*c^*f  4000t^op».  nutmioo  JPjkiss.  rnonH-  $19 

^wtan*.  Jafces!*  S19 
ac3or»+Cttira&ame$*5l3 
word  proc.  12  lar^gs*  $19 
Eacyctopoola  of  Sound:  lOOso'WW  sound  effwnsA  music  S19 
Out  Sotar  5 rrtamt  Lifting  NASA  photos  +*5tron  prog**  $19 
Stemware  Orertoadl  ■  600rno,  zapped,  frant  nrtoasesl*  f  19 
Bound  Sensation*:  iUOundS.  voices  for  ArJrt),  Sncttrinr,  midi*  $19 
Technc-Tooii;  C/C*  +  >  Basle,  dBase,  Unin.  OS/?.  Assy,  more!1*  SI  9 
Too  Many  TyporontsT  ATM/Adobe-ljToeType,  HPU,  uWs*  $19 
Windnware    rwifls  ior  Windows,  tjusl,  odtic,  uMh.  games*  $19 
World  Traveler  hrtral  hiding  multimedia  slide  &rww  $19 
Audubon 'i  Bird*  of  America*  or  Mammals  (choosio  one}  $49 
Baauty  and  tho  Beast  -Multimedia  read-along.  EdumNnna^  $39 
Blazing  Graphics  (Danger  Hoi  StufT)  exerting  W  dtHiwft  $29 
Conan  Th«  Clmmorlan:  Exciting  action,  and  advfcrHute  $39 
Dinosaurs!  (Knowledge  Adven}  interractiw  chldrns  adve*Tture  $49 
Global  Explorer:  dstantod  TOUT  of  me  earth    Sight*,  maps  199 
Grammy  Awards:  '    «d  with  34  years  of  mus*./  sound/vnflf&esl  $39 
V  ag^nne  Artki*»  ■  Summaries  100s  of  USA' v  top  periodicals  $9 
Mjjo  Clinic:      -'  t gnfcy  Hearth  flade  and  ntmWKX  $59 
■■■Mil  Pfctirc  OjHk  Horfqr/'Scjfi  g^rte  with  iOOs  of  pnetos  $49 
Nation*  0*ua>t**.  WUnwiate  EncjcaapadM  mrtimedia  $49 
rc  Tmiim  '     inTfcirJIIwJWMi  li  n  TTT  rrnrrdr  frm"  $29 
■in w ii    ijl*  HI,  inrltfn"  $39 
-92  i3dt*cs}.  $3(9-  f>Mf>han»  f»  (7-rJtca>  f  128 
Pidafah  II!  Fun  fo*tur*}  des»0|>  pub!  with  Vrra!  DOS  S39 
Software  JukcBcu    Seir^i*^^^  5ott*a^  sampler  A  demos  539 
Space  Adventure:  iKnowi  Advj  rnterraciive  crtidma  adwanture  $49 
Stellar  7:  inter rfBirv»«KDlTJng; fame  S 29  ..    , 

Strut  Atlas  USA    Maps  every  street  in  USA'  $99  {£<*££  fin 

USA  Wars  Sertss:  Lhoose  any  one  for  $49  ^Lju*  *3f        " 

DusHsrt  Storm;  Vlel  Nam;  WW  II.  Korea;  Civil  W.«     ^™  ^"CfCT 
World  View  -  Exdting  mulltmadla  totir  thru  spaca  139 
+  noted  CDs  corttnln  stidrewflre,  public  domain,  commenciad  software 
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Number  21  on  your  Feedback  card 


Ham  Television 


Bill  Brown  WB8ELK 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

Simple  Gray-Scale 
Generator 

While  at  this  years  Dayton 
Hamventioru  I  had  the  pleasure  to 
meet  with  Mike  Sheffield  ZL1ABS 
from  Auckland,  New  Zealand.  He 
gave  me  a  schematic  of  what  has  to 
be  the  simplest  and  cheapest  source 
of  video  I've  ever  come  across.  Using 
just  one  CMOS  logic  IC.  this  circuit 
generates  a  beautiful  gray-scale  pat- 
tern which  is  perfect  tor  adjusting 
monitors  and  TV  receivers  for  proper 
contrast  and  gives  you  an  inexpen- 
sive source  of  video  for  your  ATV 
transmitter.  This  gray-scale  generator 
Is  very  compact  and  draws  very  Utile 
current— I  used  a  9-voft  battery  to 
power  my  circuit. 

How  It  Works 

The  heart  of  the  gray-scale  gener* 
ator  Is  a  14-bit  binary  counter  IC  with 
an  on-board  oscitialor  (see  Figure  1), 


As  the  counter  increments,  a  stepped 
output  voltage  is  generated,  thanks 
to  the  voltage  divider  network  con- 
nected to  outputs  Q4-Q6. 

When  the  counter  activates  G7, 
the  circuit  resets  and  repeals  the  se- 
quence Tnis  reset  signal  essentially 
divides  the  1  MHz  clock  frequency 
down  to  the  video  horizontal  lire  fre- 
quency ol  15T625  kHz  { European 
standard).  Keep  In  mind  that  we  are 
not  generating  vertical  sync  with  this 
generator,  Jusi  a  stepped  voltage  that 
repeats  at  the  horizontal  scan  fate. 
The  end  result  is  a  series  of  continu- 
ous vertical  bars  that  increase  in 
brightness  1rom  left  to  right  on  your 
monitor. 

The  NTSC  Modification 

Since  this  circuit  originally  ap- 
peared In  the  British  Amateur  Televi- 
sion Club's  magazine  CQ-TV  (issue 
#138,  p.  34;  and  #145,  p  74— Figure 
1  is  ZL1 ABS"  modified  version)  It  was 
designed  tor  the  European  horizontal 
line  standard  of  15,625  kHz  (625 
lines  ot  video  at  a  50  Hz  rate).  The 
U.S.  horizontal  line  frequency  is 


15,760  kHz  (525  lines  ol  tvw  video  at 
a  60  Hz  frame  rate).  When  using  the 
circuit  shown  in  Figure  1 ,  you  may 
have  to  adjust  your  TV  set's  horizon- 
tal hold  to  compensate  for  the  differ* 
enl  line  frequency. 

In  order  to  generate  a  horizontal 
line  frequency  on  15,750  kHz,  I 
searched  the  catalogs  for  an  appro- 
priate (and  cheap)  crystal.  I  finally 
found  a  4.032  MHz  crystal  in  the 
Digi-Key  catalog. 
By  Increasing  the 
divide  rate  by  4. 
you  can  now  gen- 
erate  an  exact 
NTSC  output.  Aiso. 
since  1  MHz  crys- 
tals are  quite  ex- 
pensive  (about 
$10),  you  save 
quite  a  bit  by  using 
the  higher  clock 
frequency).  See 
Figure  2  for  the 
NTSC  standard 
gray-scale  circuit,  I 
added  a  5  voft  reg- 
ulator to  provide  a 
steady  video  level  it 
the  supply  voltage 
varies.  The  voltage 
regulator  Is  optional 
as  the  circuit  will 
work  with  a  supply 
voltage  from  4  to 


12  volts,  If  you'd  irke  to  use  this  new 
circuit  for  European  standard  video, 
just  use  a  4.000  MHz  crystal. 

I  hope  you  enpoy  this  unique  gen- 
erator. If  you'd  like  to  play  with  some 
variations  ot  the  gray-sea te  output,  try 
moving  the  reset  and  voltage  divider 
resistors  to  different  divider  outputs 
(I.e.  instead  of  connecting  them  to 
output  pins  G6-Q9,  try  connecting 
themtoQ7-Q10), 
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Figure  1.  The  original  gray-scale  generator  (European  Hne  standard).  Modified  by  Mike  Sheffield  ZL1ABS 
from  circuits  appearing  in  CQ-TV#J38,  p.34  and  #745,  P74. 
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Figure  2.  The  simple  gray-scale  generator  modified  for  NTSC  U.S.  video  output  (horizontal  frequency  ot 
15.750  kHz). 
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Figure  3.  PC  board  foii  pattern  and  parts  placement  for 
the  WTSC  version  of  the  grayscale  generator. 


I 
Parte  List  for  Figure  2 

Cl,C2 

lOpFeapacrtor 

Digi-Key*  P4S37 

C3,C4 

1 .0  uF  tantalum 

Digi-Keye  P2059 

C5 

47  uF  tantalum 

Digi-Keyfr  P2042 

R1 

10  MEG  resistor 

Digi-Key*  10MQ 

R2 

2.2k 

Digi-Key#  2.2KQ 

R3 

15k 

Digt-Key#  15KQ 

R4 

27k 

Digi-Key#  27KQ 

RS 

56k 

Dgi*Key#  56KQ 

R6 

1  k  potentiometer 

Digi-Key#33S6P-lK 

R7 

68  ohm 

Digi-Key#  68Q 

X1 

4.032  MHz  crystal 

Digi-Key*  X015 

01 

2N2222A  transistor 

Digi-Key#  PN2222A 

IN 

CD4060B 

Digi-Key#  C04060BCN 

U2 

78L05  5-voK 

regulator 

HgMCeyft  AN78L05 

A  blank  KG  board  is  available  for  $3.50  plus  $150 

shipping  per  order  from  FAR  Circuits,  18N64G  Field 

Court,  Dundee  IL  60118. 

A  complete  kit  including  the  P.C.  board  is  available  for 

$15  ppd.  from  ElktrofHCS,  12536  T.R  77.  RnrJay  OH 

45840;  tei  (419)  422-8206. 
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your  Feedback  card 


Compiled  by  Hope  Currier 


HEIL  SOUND  LTD. 

The  SA-t  (near  right)  from  Hail 
Sound,  a  new  compact  sound  sys- 
tem for  amateur  radio  receivers,  will 
allow  operators  to  hear  weak  signals, 
sort  out  (he  rare  DX,  and  hear  audio 
quality  never  before  available  to  ra- 
dio amateurs.  Trie  unit  contains  a 
high  quality  5  watt  amplifier  and  a  4" 
broadband  speaker  working  into  a 
ported  acoustic  cavity.  A  variable 
equalizer  is  built  into  the  amplifier,  al- 
lowing the  operator  to  adjust  the  au- 
dio for  maximum  articulation.  The  ex- 
tended response,  added  efficiency 
and  additional  power  output  from  the 
SA»1  will  tower  your  noise  floor,  in- 
crease articulation  and  allow  you  to 
copy  signals  that  used  to  be  Impossi- 
ble to  hear. 

The  new  PRO-SET  (far  right),  is 
another  entry  from  He!  Sound  s  con- 
tinuing line  of  products  developed  by 
and  for  the  amateur  radio  market. 
The  unique  qualities  of  this  head- 


set/microphone  make  it  particularly 
useful  for  mult  hop  contesting  and 
expeditions,  it  has  an  adapter  type 
cable  to  fact  I  late  dozens  of  connec- 
tor pinouts  for  various  rigs.  There  are 
three  different  PRO-SFT  models, 
with  differences  in  the  type  of  micro- 
phone element  used.  The  vinyl 
ear  pad  ring  mount  snaps  into  the 
headpiece  for  easy  removal  for 


washing  or  replacement. 
The  headband  Is  fully 
padded,  with  detent  slops  for  each 
side.  The  unit  is  Light  but  extremely 
rugged.  The  microphone  boom  is 
flexible  and  can  be  placed  in  just 
about  any  location,  or  can  be  folded 
up  for  traveling  and  storage. 

The  estimated  retail  price  for  the 
SA-1  Is  £89,95;  S134.95  for  the 


PRO-SET.  For  more  information, 
contact  Heii  Sound  Ltd.,  Heii  Drive, 
Marissa  IL  62257;  (618}  295-3000, 
Fax:  (618}  295-3030  Or  circle  Read- 
er Service  No,  20T  for  the  SA-1; 
Reader  Service  No,  202  for  the 
PRO-SET. 

Continued  on  page  90 


PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  For  singie  Sided  and 
multilayer  boards  to  1 7^x1  T\ 
Phenomenally  fast  and  easy  to  use. 
Over  1 4,000  copies  sold, 
EASY-PC  Professional    for  boards  up  to 
32"  x  32*  at  .001"  resolution,  16  layers 
Schematic  capture  and  net  list  extraction  * 
integrates  seamlessly  with  PULSAR  and 
ANALYSER  III.  Demo  disc  available 


Logic  Simulation  -  from  $195 


PULSAR  and  PULSAR  Professional  - 

Full  featured  digital  logic  simulators. 
Allow  you  to  test  your  designs  quickly  and 
inexpensively  without  the  need  for 
sohisticated  test  equipment. 
PULSAR  can  detect  the  equivalent  of  a 
picosecond  glitch  occurring  once  a  week! 
Demo  disc  available. 


Analogue  Simulation  -  from  $195 


ANALYSER  III  and  ANALYSER  111  Pro. 

Powerful  linear  circuit  simulators  have  full 
graphical  output,  handle  Rs.L's.C's,  Bipolar 
Transistors,  FETTsr  Op-Amp's,  Tapped 
Transformers  and  Transmission  Lines  etc. 
Plots  Input  and  Output  Impedances,  Gain, 
Phase  and  Group  Delay,  Covers 0.001  H2to 
>  10GHz,  Demo  disc  available. 


BRITISH 

AWARD 
1959 


For  info1,  write,  fax,  call  or  use  Inquiry  # 

Number  One  Systems  Ltd*  1 

REF:  73,  HARDING  WAY,  STJVES, 
HUNTINGDON,  CAMBS.,  ENGLAND,    PE17  4WR. 
Telephone:  011-44-480-461778  Fax:  011-44-480-494042 

AMEX,  VISA  and  MasterCard  welcome. 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG 


a  o  *<fc 


•  •• 


Q  o  O 


CIRCLE  1  ON  READER  SERVICE  CARD 


New  1 0  Watt 

Transceiver 

Only  $499 

Made  in  USA 

Value  +  Quality 
Irani  over  25years 
in  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  10  Watts  in  this  one 
box  may  be  all  you  need  lor  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-10  has  adjustable  >10  Watt  p*e.p.  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  downconverter  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3,  7.5x7,5x2.7"  aluminum  box. 

Transmitters  sold  onry  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Call  book  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(818)  447-4565  m-f  8*m-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxton  Lane  Arcadia  CA  91007 


Visa.  MC,  COD 

Tom  (WWfiG) 

Maryann  (WB6YSSJ 
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Numoer  zz  on  your  r« 

Above  &  beyond 


C.  i.  Houghton  W8$!GP 
San  Diego  Microwave  Group 
634$  Badger  Lake  Ave. 
San  Diego  CA  921 19 

TWT  Power  Amplifiers 

This  month  j  will  cover  the  microwave 
amplifiers  called  TWTs/  or  Traveling 
Wave  Tube  amplifiers,  TWTs  are  the 
htgh*powered  amps  tha"  we^e  u  -ad  tor 
the  moon  bounce  operations  described 
in  last  month's  column.  The  10  watt  units 
thai  I  present  ^re  are  somewhat  lower 
power  than  the  26  watt  type  used  by 
Charles  Suckling  G3WDG,  or  the  very 
high-power  TWT  used  by  WA7CJO.  In 
either  case,  the  principles  are  the  same 
but  the  higher  power  units  are  more  de- 
sirable for  moon  bounce, 

TWTs  are  the  real  holdouts  for  vacu- 
um tubes  in  this  age  of  solid-stale  de- 
sign, The  10  watt  TWTs  (5  and  10  GHz) 
In  commercial  market  use  have  been  re- 
placed by  so  [id*  state  designs.  However, 
in  surplus  they  are  somewhat  rare.  The 
very  high-power  devices  still  have  many 
applications  today  and  are  used  lor 
satellite  transmission  both  on  earth  $ta* 
lions  and  in  space. 

This montti  in  look  into  the  letter  tile, 
wtach  js  getting  deeper  due  to  the  fact 
that  t  have  spent  most  of  my  time  recent* 
ry  on  jury  duty— I've  been  on  a  case  lor 
about  five  months.  Needless  Id  say,  this 
is  taking  a  toil  on  my  amateur  radio  activ- 
ities, but  I  should  begin  to  take  up  pro- 
jects again  in  a  tew  weeks  or  so.  There 
are  so  many  dine  rent  projects  thai  I  want 
to  get  into,  but  without  adequate  time  1 
can't  do  mem  justice.  Ill  get  back  on  the 
ball  very  soon;  please  bear  with  me. 

The  HP-491C 

Jim  N5TSP  is  in  the  process  of  build- 
ing several  stations  for  1296n  2304,  and 
3456  MHz,  using  Down  East  Microwave 
transverters  (check  almost  any  issue  ot 
73  Magazine  tor  their  advertisements). 
Jim  writes  that  while  he  was  in  Southern 
California  he  ran  across  a  Hewlett 
Packard  HP-491C  TWT  amplifier  rated 
at  1  watt  output  for  2  to  4  GHz  opera- 
tion. 

He  has  several  questions  concerning 
the  HP  amplifier  First  question:  Do  I 
know  of  anyone  using  these  amps  on 
2304  and  3456  MHz?  Well  Jim.  I  do  not 
personalty  know  ot  anyone  using  this 
amp  but  that  does  not  preclude  it  from 
working  well  for  you  in  this  application.  I 
use  similar  TWT  amplifiers  and  they 
work  quite  well.  The  amplifier  you  picked 
up  was  onginaily  intended  to  increase 
the  output  power  from  Hewlett  Packard 


UHF  and  Above  Operation 

signal  generators  (max  0  oBm)  to  higher 
power  levels  up  to  1  watt  lor  power  ap* 
plications, 

DafferenT  generators  rec~  •=  separate 
TWT  amplifiers  for  their  respective  fre- 
quency ranges.  Drive  power  for  the  TWT 
to  pot  full  output  power  (of  i  watt)  is  1 
mW  or  0  oBrct  They  will  also  work  taas 
is"  in  the  FM  and  SSB  mode  of  opera- 
tiort  The  only  modification  involved  is 
switching.  That  is  because  rhe  units 
were  intended  to  be  manually  switched 
on  and  off  by  means  of  toggle  switches. 

Second  question:  Can  the  power  out- 
put be  pushed  up  if  it's  being  used  in  an 
Intermittent  duty  cycle?  Power  output 
depends  on  a  lot  of  things  in  TWT  ampli- 
fiers. This  type  of  amp  is  self-contained, 
with  the  high  voltage  regulated  power 
supply  Inside  the  rack  mount  cabinet. 
Output  power  depends  on  tube  condition 
and  Ihe  precise  voltage  (+/-1%)  on  each 
particular  element.  Power  can  be  in- 
creased by  making  adjustments  to  peak 
operation  at  a  particular  frequency  vs. 
broadband  operation.  I  would  not  expect 
to  get  much  improvement  (such  as  dou- 
bling output  power).  You  night  get  1*1/4 
wan  outpul  at  best  l  suggest  you  leave 
it  afone  unless  you  want  to  experiment. 
What  you  get  initially  is  about  all  you  will 
ever  get  unless  the  power  supply  is  out 
o!  adjustment.  A  small  percen:  error 
here  can  mean  a  large  microwave  pow- 
er output  error, 

Question  three:  Does  anyone  have 
documentation  or  info  on  modifications 
tor  the  HP  amplifier?  On  this  one  I  will 
have  to  watt  for  help  from  our  readers. 
Til  keep  my  eyes  open.  Our  local  surplus 
store  has  several  of  these  amps  for  10 
GHz,  but  no  manuals  or  even  a 
schematic.  It  you  choose  to  tinker  with 
the  unit,  be  cautious  because  the  power 
supply  for  any  TWT  amplifier  uses  volt- 
ages In  the  several  KV  range.  True,  the 
current  can  be  low,  but  the  vollage  Is 
quite  high  and  that  is  not  only  dangerous 
but  lethal, 

I  hope  this  answers  several  ques- 
tions. As  a  matter  of  general  interest, 
these  TWT  amplifiers  came  in  a  senes 
of  untts  like  the  491-C*  The  model  4B9-A 
works  from  1  to  2  GHz,  trie  493>A  from  4 
to  8  GHz,  and  the  495-A  from  7  to  1Z5 
GHz.  Each  unft  works  on  different  fre- 
quency  bands  from  1  GHz  to  over  12 
GHz.  For  a  iow  price,  these  units  can 
make  a  good  mid- power  amplifier  unit 
lor  base  operations.  All  units  in  this  se- 
ries are  rated  to  1  watt  power  output. 
(Note:  Drive  requirements  of  the  TWT 
are  near  0  d8m/1  Mw,  making  it  dnvaoie 
from  a  mixer  or  single-stage  amplifier  tor 


Photo  A.  Wwatt  ITT  power  supply  and  TWT  tube, 


full  output  power) 

Many  other  manufacturers  have 
made  similar  amplifiers.  Hughes  Aircraft 
made  a  similar  unit  to  the  HP-491,  but 
these  units  are  normally  rated  in  the  10 
and  20  watt  level  range.  The  TWT  am- 
plifiers that  l  am  most  familiar  with  are 
the  ITT  PW5C11C  for  the  power  supply. 
and  the  W3MC15C  10  watt  TWT  tube 
for  10  GHz,  This  unit  is  somewhat  differ- 
ent; the  power  supply  and  tube  are  Inde- 
pendent of  each  other  and  attach  to* 
get  her  by  a  single  multi-conductor  high 
voltage  cable,  A  little  terminology  might 
be  in  order  here,  if  the  TWT  unit  is  self- 
contained  it  is  called  an  "amplifier"  Jf  it  is 
separate  (i.e.:  the  tube  is  separate  from 
the  power  supply),  it  is  cai led  by  its  com- 
ponent part  ^ames  even  though  if  is  still 
a  complete  amplifier  in  all  respects  when 
connected  together. 

The  FTT  system  that  i  use  requires  a 
DC  system  that  is  positive  ground,  nega- 
tive 24  or  48  volts  for  operanon.  The  FIT 
unrts  were  made  m  England  so  only  sur- 
plus quantities  of  these  unrts  appear  n 
Ihe  US.  Far  more  popular,  though,  are 
the  Collins  Microwave  units  which  came 
from  Richardson,  Texas.  (Note:  This 
source  does  not  exist  today]  Collins 
made  this  unit  tor  the  telephone  industry, 
in  which  negative  24  and  46  volts  is 
standard  power. 

I  have  several  of  these  working  units, 
and  a  couple  more  dead  ones  I  rob  for 
parts.  Needless  to  say,  this  is  the  unit 
lhal  Kerry  N6IZW  and  I  use  for  our  10 
GHz  stations.  Originally,  this  unit  was 
made  to  work  in  the  commercial  band  ot 
10,7  GHz  to  12.7  GHz.  No  re-adjust- 
menl  Is  needed  to  operate  on  10,368 
GHz.  I  expect  a  little  degradation  in  out- 
pul power  due  to  the  lower  frequency, 
but  for  the  most  part  I  ignore  it  (See 
Photo  A.) 

Another  manufacturer  of  TWTs  Is 
Varian  Bectronics  m  San  Cartos.  Califor- 
nia. I  have  some  of  their  units,  but  no 
schematic  details.  They  are  quite  similar 
to  H>e  ITT  units  (positive  ground),  but  do 
not  require  internal  cnanges  for  DC  input 
voltage  variations.  Both  the  Van  an  and 
the  ITT  TWT  amplifiers  operate  on  the 


10  GHz  band  and  nave  an  output  power 
of  10  watts.  (See  Photo  B.) 

Another  TWT  manufacturer  is 
Thompson  CSF  Electronics,  The  unit 
that  I  have  is  a  6  GHz  TWT  very  similar 
to  the  10  GHz  unit  In  that  both  power 
supplies  were  made  to  operate  on  24  or 
48  volts  and  positive  ground.  The  TWT 
Is  external  to  the  power  supply.  Again, 
this  is  a  10  watt  unit.  The  Thompson 
model  number  Is  TH-21543  Rlvt  [rack 
mount),  with  a  TH*3543  TWT  tube.  (See 
Photo  C.) 

Caution:  Please  note  that  while  the 
Thompson  and  ITT  power  supplies  look 
alike,  they  are  not  interchangeable.  Ail 
tubes  are  keyed  differently.  However, 
they  all  have  Ihe  same  type  of  plug 
mounted  on  the  end  of  their  short  ca- 
bles. Don't  let  this  cause  you  to  make  a 
mistake  and  use  the  wrong  power  sup- 
ply with  the  wrong  luoe.  If  you  try  this 
you  are  in  for  quite  a  disappointment 
Tubes  and  power  supplies  are  ail  differ- 
ent and  each  requires  its  own  specif  ar- 
rangement, 

Part  of  the  problem  is  that  each  tube 
requires  slightly  different  voltages  on  el- 
ements of  the  TWT  tube.  Additionally, 
some  of  the  tube  elements  do  not  come 
out  on  the  same  pins  for  all  tube  types. 
This  is  to  help  prevent  the  wrong  tube 
from  being  connected  to  the  wrong  pow- 
er supply.  In  most  cases,  interlocks 
wired  into  the  tube  socket  prevent  the 
power  supply  from  being  activated,  But, 
according  to  Murphy's  Law,  It  could  be 
devastating  at  the  worst  possible  mo- 
ment if  you  see  such  amplifiers  In  the 
surplus  market,  make  sure  ot  what  you 
are  buying,  li  might  look  all  right  con- 
nected up  to  the  external  tube,  but  CON- 
FIRM THAT  THE  TUBE  AND  POWER 
SUPPLY  ARE  FROM  THE  SAME  MAN- 
UFACTURER, i  can't  stress  that 
enough!  See  Figure  2  lor  the  DC  power 
supply  connections  for  the  units  de- 
scribed here, 

There  are  solid- state  alternates  to 
TWT  amplifiers.  These  units  can  take 
the  shape  of  something  similar  to  the 
satellite  amplifier  that  I  described  in  the 
September  1992  issue  ot  73.  There  I  de- 


Ftgum  1. 2  meter  fitter  and  added  coupling  arrangement. 
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Photo  B,  10  watt  Varian  power  supply  and  TWT  tube. 
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@   =  male  seating  pin  Q    =  female  seating  pin 
"Jgf    =  pin  not  equipped 

Pin  * 

A  NC 

0  NC 

C  NC 

0  -  Vt 

E  Alarm 

F  -  Ve 

H  +   Ve   (ground) 

J  Alarm 

K  +    Ve  (ground) 

Input  power  connections  are  the  same  for 
ITT,   Thompson  and  Varian   power  supplies. 


©=  Mate  seating  pin       Q    =  fa-meta  seating  pin 


ITT  Power   Supply 


Thompson    Power    Supply 


1      Alarm 

22 
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54    Interlock 

60 

Protection 

60    Interlock 

64 

Ground 

64   Helix   (Grour 

* 

65 

Ground 

65   Safety   (Ground) 

No   output  connection   Information   available  for  Varian   power  supply. 


Figure  2,  DC  TWT  power  supply  connections. 


scribed  converting  a  1/4  watt  solid-sta:e 
amp  from  14  GHz  to  The  10  GHz  ama- 
teur band.  I  suspect  that  there  will  be 
quite  a  few  devices  similar  to  this  unit, 
for  many  different  frequency  bands, 
showing  up  in  the  surplus  market  in  the 
noMoo-dislanl  future. 

Military  surplus  stores  sometimes 
have  some  very  good  buys,  but  you'll 
have  to  really  look  carefully.  If  you're 
lucky  you'll  arrive  Just  when  the  truck  Is 
unloading  and  get  first  shot  at  it,  I've 
found  several  solid-state  amplifiers,  cov- 
ering many  different  bands  of  operation. 
To  date.  9  have  gathered  quite  a  collec- 
tion of  devices  to  aid  construction  of 
conveners  for  several  of  our  microwave 
amateur  bands. 

I  consider  some  of  these  amplifiers 
as  part  of  the  class  ol  naro-io-find  mate- 
rials I  call  "UNOBTANIUM.4  With  military 
manufacturing  in  its  current  state  of  tran- 
sition, I  beiieve  that  there  will  be  lots  of 
new  surplus  malarial,  Including  solid- 
slate  amplifiers.  You've  just  got  to  keep 
your  eyes  open  and  keep  a  little  cash 
tucked  back  in  your  wallet  to  take  ad- 
vantage of  the  opportunities  when  they 
anse.  1 1!  get  into  SOi id-State  amps  next 
month. 

Concerning  the  wailet  1  was  severely 
bitten  by  being  $20  short  on  a  deal  quite 
a  tew  years  ago.  I  don't  think  t  will  ever 
get  over  it  l  missed  out  on  a  2*cub>c- 


foot  box  full  ol  RF  power  transistors  at 
an  auction  due  ID  20  bucks?  What  made 
me  so  frustrated  was  that  the  material 
was  in  with  some  junk  that  went  tor 
peanuts  and  I  was  the  only  one  who 
knew  the  devices  were  in  that  auction 
lot.  I  did  my  homework,  but  1  oWl  cover 
the  financing.  1  have  to  chalk  this  one  up 
to  experience,  for  it  taught  me  a  very 
(expensive)  valuable  lesson.  Oh  well, 
you  can't  win  'em  all. 

Mailbox 

Dominick  N2LDJ  states  thai  he  con- 
structed  two  filters,  the  alternate  spaced 
air  coil  and  the  variable  capacitor  Miter 
(see  "Fitters  lor  2  Meters,*  "Above  and 
Beyond/  December  1992).  'Although 
both  filters  work  tine  in  removing  inter- 
mod  during  receive,  I  cant  tune  up 
these  filters  on  transmit  I  am  using  an 
SWR/power  meter  to  adjust  and  tune, 
but  it  appears  that  the  filters  on  transmit 
are  dead,'  no  power  out.  I  have  tried  the 
methods  to  tune  the  fillers  as  described 
In  your  article  and  have  double-checked 
my  connections,  but  still  no  luck.  Helpi" 

Of  course  I  will  help.  I  believe  that  the 
spacing  or  eoii-to-coil  coupling  might  be 
too  loose,  meaning  there's  not  enough 
coupling  between  circuits.  As  you  state, 
they  tune  just  Tine  on  receive  so  ttte  fil- 
lers are  peaking  up  in  the  receive  mode. 
I  suggest  you  add  a  coupling  capacitor 


between  sections  of  the  filters.  This  can 
be  a  small  2  to  3  pF  capacitor,  or  even 
be  a  'Gimrr  ck  Capacitor.'  By  gimmick 
capacitor  t  mean  we  form  a  capacitor 
out  of  a  short  piece  of  large  diameter 
wire  that  is  directly  soldered  to  one  of 
the  tuned  circuit's  vanable  capacitor  sol* 
der  po si  and  the  insulated  portion  of  this 
wire  Is  brought  in  close  proximity  to  the 
other  coll.  This,  depending  on  position, 
will  add  the  required  coupling.  See  Fig- 
ure 1  for  a  brief  drawing  detail  on  the 
added  inner  coil  coupling. 

Paul  KBdCMW  writes  that  I  have  pre- 
vided  lots  of  details  on  the  Frequency 
West  type  of  brick  oscillators  and  cov- 
ered some  of  the  mods  to  these  oscilla- 
tors. "Do  you  have  any  information  on 
the  California  Microwave  bricks?'  Paul 
states  that  he  would  like  to  get  some  in- 
formation on  modifying  the  fillers.  He  is 
interested  in  tuning  these  filters  lor  the 
23  or  13cm  bands,  Paul  is  interested  in 
any  Information  on  the  retuning  of  Ihis 
type  of  filter. 

Well  Paul,  yes  I  have  retuned  these 
filters,  but  be  assured  these  filters  do  not 
move  very  far  from  their  original  fre- 
quency. The  lower  the  brick  output  fre- 
quency, the  less  the  filter  can  be  re- 
tuned.  I  use  a  rule  of  thumb  that  says 
most  bricks  can  be  retuned  something 
like  5%  of  the  anginal  frequency,  it's  not 
exact  but  in  most  cases  il  works  fine. 


Photo  G.  10  waff  ThoTTpson  CSF  power  supply  and  TWT  tube 


On  some  rare  occasions  I  have  moved  8 
GHz  bricks  to  the  10  GHz  range,  but 
that  is  stretching  The  tuning  to  an  ex- 
treme. All  fl  GHz  units  will  not  tune  that 
tar.  but  some  will. 

1  find  it's  better  io  retune,  say.  an  11 
GHz  Dnck  to  the  10  GHz  range.  This  al- 
most always  works,  except  lor  broken  or 
striped  or  locked  tuning  screws  In  the  fil- 
ter, making  readjustment  impossible.  To 
retune  almost  any  type  brick  you  have  to 
determine  which  filler  type  you  have. 
Frequency  West  has  two  types:  one  with 
lock  nuts  on  Allen  screws,  and  the  other 
with  Allen  screws  on  top  (no  lock  nuts}. 
To  tune  the  one  with  no  lock  nuts  you 
have  to  remove  the  ofode  multiplier  litter 
portion  from  the  brick  top.  The  lock 
screws  are  on  top  and  the  tuning  screws 
are  inside  the  filler  opposite  the  side  of 
the  RF  output  connector.  To  make  ad- 
justments on  this  type  unit,  the  filter  is 
reversed  and  placed  hack  on  top  of  ihe 
brick  In  a  somewhat  unstable  position. 
The  RF  probe  is  placed  back  in  the  hole 
for  RF  dnve  to  the  filter  multiplier.  When 
It  is  installed  this  way,  access  to  the  ad- 
just screws  is  very  easy  When  it's  com- 
plete, reposition  the  filter  back  in  its  nor- 
mal position. 

The  adjustment  procedure  for  the 
Frequency  West  brick  that  has  Ihe  lock 
nuts  is  quite  easy.  All  you  have  to  do  is 
build  a  special  tool  to  relieve  frustration. 
Take  a  nut  driver  Io  fit  the  locking  nut 
and  drill  a  hole  through  the  handle  Io  ac- 
cepl  a  small  brass  rod.  To  Ihe  end  of  the 
brass  rod  drill  a  hole  to  fit  the  Allen 
screw  on  the  adjustment  screw.  Use  the 
tool  to.  in  one  motion,  loosen  the  lock 
nut  and  make  adjustments  with  the 
brass  rod/Allen  wrench.  These  screws 
are  under  the  top  blue  label. 

For  the  California  Microwave  brick 
the  procedure  is  somewhat  the  same  as 
for  the  Frequency  West  brick  withoul 
lock  nuts.  Unfortunately,  it's  a  little 
tougher.  The  problem  is  that  pari  of  the 
RF  output  connector  has  to  be  moved  in 
order  io  reposition  the  filter  back  on  the 
brick.  This  enables  you  the  loosen  the 
top  lock  screws  and  gain  access  to  the 
internal  filter  screws,  all  of  which  are 
very  small  Alien-heads.  Adjust  the  fre- 
quency in  small  increments. 

As  always,  J  will  be  glad  to  an- 
swer questions  related  to  this  and 
other  topics.  For  a  prompt  response 
please  send  an  SASE.  73,  Chuck 
WB61GP. 
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Michael  J.  Geier  KB  1 UM 
g/q  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

The  Scope  of  Things 

Last  time,  we  were  discussing  the 
ins  and  outs  or  oscilloscopes  Let's 
continue  where  we  left  off, 

Double  Vision 

Why  the  heck  would  you  want  to 
dee  more  than  one  waveform  at  a 
tima?  Well,  as  it  turns  out,  it's  incredi- 
bly useful,  Ttie  basic  structure  of  elec- 
tronic devices  is  such  that  signals  can 
be  viewed  in  a  series  of  stages.  Each 
circuit  stags  does  something  to  the 
signal  inputted  io  it  and  then  feeds  it  to 
the  next  stage.  Some  stages  have 
several  inputs,  several  outputs,  or 
both.  But  the  point  is  that  any  given 
stage  changes  the  signal  in  some  way. 
Perhaps  its  a  current  amplifier  If  so,  tt 
makes  the  signal  carry  more  current 
so  it  can  drive  a  bigger  road.  Or,  per- 
haps it's  a  mixer.  Then,  it  takes  two  or 
more  input  signals  and  produces  a 
composite  output  signal. 

A  multiple-channel  scope  lets  you 
see  the  input  and  output  of  a  stage 
at  the  same  time.  Let's  say  you're 
looking  at  a  voltage  amplifier  stage  in 
the  distorted  audio  amplifier  of  your 
2  meter  rig.  The  signal  goes  in  and  is 
supposed  to  come  out  the  same,  only 
bigger,  right?  So,  you  look  at  the  input 
signal  and,  sure  enough,  it  looks  tike 
audio.  Then,  you  look  at  the  output 
signal  and,  yup,  it  rooks  like  bigger 
audio.  So,  the  stage  must  be  0Kr 
right?  Wait  a  minute.  How  do  you 
know  that  the  output's  a  decent  replica 
of  the  Input?  Here's  a  great  way:  Con- 
nect one  channel  of  your  scope  to  the 
input,  one  to  the  output,  and  then  turn 
the  second  channel's  sensitivity  down 
so  that  the  waveforms  are  the  same 
size  on  the  screen.  You  should  be  able 
to  superimpose  them  and  they  should 
look  the  same  if  not.  the  radio's  stage 
has  significant  distortion  1  which  is  just 
what  you're  looking  fort  {Actually, 
there's  an  even  better  way  to  use  a 
dual-channel  scope  to  find  such  a 
problem,  and  we'll  get  to  it  a  little 
later,) 

Another  vital  use  for  multiple  chan- 
nels is  observation  of  the  time  differ- 
ence between  two  signals.  If.  say,  a 
circuit  is  supposed  to  delay  a  pulse  by 
15  microseconds,  how  do  you  tell  rf  it 
really  is  working?  By  connecting  one 
channel  to  the  input  and  one  to  the 
output,  you  can  actually  measure  the 
time  difference  between  them.  In  fact, 
alignment  of  high-tech  gadgets  like 
VCRs  and  digital  tape  recorders  is  im- 
possible without  such  measurements. 
And  digital  beasts  like  the  frequency 
synthesizers  in  your  radios  often  yield 
to  such  techniques,  too.  For  that  mat- 
ter, any  kind  of  phase  shift  or  time  de- 
lay can  easily  be  seen  and  roughly 
measured. 

How  Many? 

tt  is  possible  to  make  scopes  with 
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just  about  as  many  channels  as  you 
want.  Naturally,  the  cost  goes  up  with 
each  additional  channel.  Although  you 
can  buy  quadruple-channel  scopes, 
they  aren't  common.  In  fact,  there  are 
8-  and  16-channei  scopes  designed 
for  digital  work,  but  they  cost  two  arms 
and  a  leg.  Besides,  you  realty  don't 
need  something  like  that  anyway. 

The  most  common  kind  of  multiple* 
channel  scope  is  the  duaMrace  unit  Jn 
fad,  the  50  MHz  dual-trace  scope  is  a 
staple  of  modem  electronics  servicing. 
Let's  look  at  how  to  use  one. 

Td  Rather  Switch 

Although  some  early  dual-channel 
scopes  actually  had  two  separate 
electron  beams  in  their  CRTs,  that  was 
always  uncommon,  and  it's  unheard  of 
today.  Today's  scopes  have  two 
traces,  but  only  one  electron  beam. 
How  do  they  do  it?  Just  as  you  might 
expect  ♦  * .  Ihey  fake  It!  There  are  two 
ways:  One,  the  first  trace  is  drawn  and 
then  the  second,  so  fast  that  you  canTt 
see  it  happening.  Two,  the  trace  rapid- 
ly switches  pack  and  forth  between 
the  two  traces,  drawing  bits  of  each  as 
the  beam  sweeps  horizontally  across 
the  tube.  The  first  method  is  called  an 
alternate  sweep,  and  the  second  is 
called  a  chopped  sweep. 

Both  methods  work  well,  but  each 
has  advantages  and  disadvantages. 
Alternate  sweeping  becomes  visible 
and  annoying  if  the  sweep  speed  Is 
slow  enough;  one  trace  disappears 
while  the  other  one  Is  being  swept. 
When  using  slow  sweep  speeds,  the 
chopped  sweep  gives  a  much  better  il- 
lusion of  having  two  simultaneous 
traces  Chopped  sweeping,  however, 
has  the  limitation  that  the  chopping 
frequency  {the  speed  at  which  the 
beam  jumps  back  and  forth  between 
the  traces)  must  be  much  higher  than 
the  horizontal  sweep  speed  itself,  or 
you'll  see  the  chopping  as  a  series  of 
square  wavest  which,  of  course,  is 
what  it  realty  is.  Sot  you  use  an  alter- 
nate sweep  at  high  sweep  speeds. 
Most  dual-trace  scopes  let  you  select 
either  method,  but  some  do  it  auto- 
matically, depending  on  the  sweep 
speed  you  choose. 

There's  one  more  way  to  see  two 
channels  at  the  same  time:  mixed  to- 
gether! Remember  our  discussion  of 
the  distorted  audio  amp?  Well,  what  if 
we  take  the  input  and  output,  connect 
them  to  our  channels  and  then  mix  the 
channels  together?  If  we  use  the  verti- 
cal amplitude  controls  to  make  them 
the  same  size,  they'll  exactly  double, 
right?  That  doesn't  do  us  much  good, 
but  what  if  we  invert  one  of  the  chan- 
nels? If  you  ll  recall  from  last  month, 
most  scopes  have  a  switch  which  lets 
you  do  that  on  at  least  one  channel 
Now,  the  signals  should  exactly  cancel 
each  other  out,  leaving  a  straight  line! 
If  they  do.  you  know  there's  no  distor- 
tion in  the  amplifier  If  not,  you  can  ac- 
tually see  the  distortion  products  with- 
out the  original  signal,  because  you've 
canceled  out  what  should  be  there! 
Pretty  neat,  huh?  In  practice,  you  do  ft 
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by  playing  with  the  output  channel's 
variable  amplitude  control  until  the  fine 
is  as  flat  as  rt  can  be.  Whatever's  left 
is  the  difference  between  the  two  sig- 
nals, not  counting  their  gross  ampli- 
tude difference,  Real  circuits  always 
show  some  difference  signal,  but  you 
can  get  a  pretty  good  idea  from  its 
size  and  shape  whether  itTs  reason- 
able or  not. 

It's  About  Time 

I  think  we've  covered  just  about  ev- 
erything vertical  there  is  on  an  oscillo- 
scope. Now  we  get  to  the  fun  part: 
time.  At  first  musing,  rt  would  seem  to 
be  pretty  simple.  You  select  your 
sweep  speed  and  you're  done,  right? 
Wetl,  you  can  do  that  and,  often,  rt's  all 
that's  needed.  But.  there's  tots  more 
and  it's  alt  pretty  handy  stuff. 

Pull  the  Trigger 

Before  we  get  to  all  the  neat  things 
you  can  do,  we  need  to  consider  one 
interaction  between  the  horizontal  and 
vertical  domains.  In  order  for  you  to 
see  a  waveform,  it  must  have  one  im- 
portant characteristic:  tt  must  repeat. 
Why?  Because  otherwise  i!  would 
flash  by  and  be  gone  before  you'd 
even  notice  it.  To  be  visible,  the  beam 
must  trace  over  the  same  places  on 
the  CRT  over  and  over.  UnEess  you 
have  some  method  of  storage,  such 
as  digital  memory  (which  we'll  get  to 
later),  waveform  repetition  Is  an  abso- 
lute must.  {And,  If  you're  looking  at 
two  signals  at  once,  they  must  be  har- 
monically related  or  one  of  them  will 
be  just  a  olur.)  In  the  case  of  a  sine 
wave,  square  wave  or  other  simple 
wave,  the  point  of  repetition  is  obvi- 
ous: once  per  cyde.  But  what  about  a 
TV  signal  or  a  digital  pulse  train?  Such 
a  complex  signal  may  have  all  kinds  of 
"cycles*  within  it  and  more  than  one 
point  which  could  be  considered  the 
start  of  repetition,  TV  is  a  good  exam- 
ple because  it  has  vertical  sync,  hori- 
zontal sync,  color  sync,  equalizing 
pulses  and  more,  all  organized  into  a 
big,  long  train  which  truly  repeats  only 
every  other  field!  Finding  the  spot  you 
want  takes  a  good  understanding  of 
the  entire  signal.  What's  worse,  de- 
pending on  what  you  pick  for  your 
starting  point  what  you'll  see  can  vary 
tremendously! 

II  should  be  clear  that,  even  for  the 
simplest  waveforms,  it  is  necessary  to 
start  the  scope's  trace  at  the  same 
point  on  the  waveform  for  each 
sweep.  So  how  do  you  pick  any  spot 
to  begin  with?  You  use  the  scope's 
trigger  controls.  These  consist  of  a 
variable  knob  and  a  few  buttons.  The 
knob  varies  the  voltage  point  at  which 
the  trigger  "grabs"  the  signal  and 
starts  the  sweep.  Generally,  ifs  an  un- 
cal  to  rated  control :  you  just  turn  it  until 
the  blur  on  the  screen  freezes,  Usual- 
ly, you  can  pull  it  out  and  reverse  its 
slope,  which  refers  to  whether  it  grabs 
the  waveform  as  it  rises  in  voltage  or 
falls.  Doing  that  lets  you  start  with  a 
different  part  of  the  waveform,  which 
may  be  just  what  you  need  in  a  given 
situation. 

The  buttons  let  you  select  how  the 
signal  is  coupled  to  the  trigger  circuit- 
ry. They  function  in  much  the  same 
way  as  the  coupling  buttons  on  the 
vertical  channels.  Wilh  DC  coupling, 
you  trigger  on  an  absolute  voltage  lev- 
el. Often,  that's  fine,  But,  if  you  want  to 


trigger,  say,  on  a  particular  variation  in 
a  100  mv  signal  that  happens  to  be 
riding  on  12  volts  0Cr  you  would  be 
better  off  using  AC  coupling  and 
blocking  the  12  vofts  altogether.  Some 
scopes  offer  low-pass  and  high-pass 
filters  on  the  AC  coupling.  They  are 
very  nice  because  they  let  you  avoid 
triggering  on  noise  (with  the  low-pass 
filter)  or  trigger  on  a  high-frequency 
component  of  the  signal  while  ignoring 
its  slower  changes  (with  the  high-pass 
filter).  Ultimately,  you  use  whatever 
gives  you  the  view  you  need, 

Some  signals  are  so  complex  that  it 
is  impossible  to  trigger  on  them  at  all! 
No  matter  whai  you  do,  the  trace 
keeps  jumping  around,  making  mea- 
surements impossible.  Digital  pulse 
trains  are  notorious  for  it.  Some 
scopes  have  a  hold  off  control  which 
sets  a  variable  time  after  triggering 
during  which  the  scope  will  not  trigger 
again,  even  if  the  trace  is  finished. 
This  blocks  some  erroneous  trigger 
points,  hut  il  often  doesn't  work  very 
well  if  there  are  lots  of  them  within  the 
signal.  The  solution  is  to  use  a  sepa- 
rate connection  lo  some  other  part  of 
the  circuit  which  has  a  reliable  signal 
tor  triggering.  Most  scopes  make  it 
possible  by  providing  an  external  trig- 
ger jack  and  switch.  Naturally,  the  sig- 
nal you  pick  lo  provide  your  trigger 
must  be  synchronous  with  the  one  you 
want  to  view  or  you II  just  get  a  mess 
on  the  screen.  Luckily,  many  devices 
deliberately  or  Incidentally  provide 
such  signals.  In  fact,  the  alignment  in- 
structions for  many  kinds  of  gear  tell 
you  where  to  find  them. 

Faster — No,  Slower 

Once  you've  got  your  waveform 
frozen  on  the  screen,  you  can  decide 
what  to  do  with  it.  Here's  where  the 
sweep  speed  control  comes  into  play. 
Calibrated  in  TIME/DI v\  this  control 
simply  sets  how  long  it  takes  for  the 
beam  to  sweep  across  the  screen.  Set 
it  faster  and  the  waveform  stretches 
out.  Set  it  slower  and  it  all  squeezes 
together.  Like  the  vertical  amplitude 
control,  it  has  a  variable  knob  which 
must  be  set  to  its  calibrated  position 
for  the  marked  times  to  be  correct. 

The  calibration  refers  lo  the  divi- 
sions, or  boxes,  on  the  graticule.  If  you 
set  the  knoo  to  2  ms  per  division,  ft  will 
take  2  milliseconds  for  each  box  to  be 
swept.  Knowing  that  speed  lets  you  do 
rough  frequency  measurements;  just 
divide  1  by  the  sweep  speed.  LetTs  try 
It:  You  Ye  looking  at  a  sine  wave  which 
repeats  every  2.5  boxes.  (It  really 
doesn't  matter  which  point  on  the 
wave  you  pick  as  your  starting  point 
as  long  as  you  pick  the  same  one  for 
the  next  cycle.)  Your  sweep  speed  is  2 
ms/dfv.  To  find  the  frequency  in  Hz. 
just  multiply  2  ms  times  2.5,  which 
gives  you  5  ms  (the  time  period  of 
your  waveform).  Now,  divide  1  over  5 
ms.  and  you  get  200  Hz.  Ot  course, 
this  method  doesn't  have  the  precision 
or  accuracy  of  a  frequency  counter, 
but  it  does  allow  you  to  figure  out  the 
frequencies  of  intricate  signals,  Includ- 
ing those  burled  within  other  signals, 
which  is  something  no  frequency 
counter  can  do. 

Well,  we're  getting  near  the  end  of 
our  oscilloscope  tour,  but  there's  still  a 
bit  mora  and  I've  ran  out  of  space*  so 
we'll  have  to  finish  up  next  time.  Until 
then.73deKBiUM. 
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We  are  happy  to  provide  Ham  Help  listings  free  on  a  space  available  basis.  To  make  our  fob  easier  and  to 
ensure  that  your  fisting  is  correct,  please  type  or  print  your  request  ctearty,  double  spaced,  on  a  fuil  8  1/2"  x 
11*  sheet  of  paper.  You  may  also  upload  a  listing  as  E-mail  to  Sysop,  to  the  73  BBS/Special  Events  Mes- 
sage Area  #n.  (2400  baud,  $  data  bits,  no  parity,  1  stop  bit  (603)  924-9343).  Use  upper-  and  lower-case 
letters  where  appropriate.  Aiso,  print  numbers  carefully— a  f,  for  example,  can  be  misread  as  the  letters  I 
orif  or  even  the  number  7t  Specitlcatfy  mention  that  your  message  is  for  the  Ham  Help  Column.  Please  re- 
member to  acknowledge  responses  to  your  requests.  Thank  you  for  your  cooperation. 


My  antennas  (VHF  and  HF)  are  installed  at  the 
top  of  a  building,  and  to  feed  them  I  need  37  me- 
ters of  coax  cable.  Presently  there  are  two  cables 
of  thin  coax.  I  am  loosing  almost  half  of  my  power.  I 
want  to  feed  both  antennas  with  only  one  coax 
RGB  and  have  a  relay  near  the  top  to  connect  the 
antenna  in  use;  or,  match  both  antennas  with  coax 
cable,  I  need  information  on  how  to  do  this.  Thank 
you  for  your  help.  Dawid  Wahrsager  PY1MV,  Hua 
Santa  Clara,  431  -  Bioco  2  -  Apt.  402 r  Copaca- 
bana,  22041-010  -  Rio  de  Janeiro,  R.J. 

Wanted:  Sony  CRF  320/330;  Panasonic  RF 
9000;  Philips  D  2999;  Zenith  Transoceanic,  and 
the  relative  literature  for  each.  Please  advise  re- 
garding conditions  and  prices,  including  air  mail 
costs.  Send  to  Sabino  FIN  A  via  CesinaiiSQ,  63042 
ATRIPALDA,  Avellino  Italy, 

Wanted:  Service  Information  or  source  for  same, 
for  automobile  digital  Instrument  clusters,  Bili  Mol- 
lenhauer  N2FZ,  136  Cedar  Ave.,  Pitman  NJ  06071. 


Unemployed,  newly  licensed.  Caribbean  Ham 
seeking  goodwill  donation  of  ham  equipment  and 
related  items-  tf  it  works  I'll  take  it  No  items  too  big 
or  too  small,  i  will  make  minor  repairs.  Age  and  ex- 
ternal appearance  not  a  factor  Jerry  Aberdeen 
J39DFt  Westerhalt,  St  David's,  Grenada, 

Needed:  A  pictoral  guide  and  schematic  for  a 
Heath  Kit  Model  HX-1631.  I  will  pay  for  the  copy 
and  postage.  George  Therien  KB1AHX,  20  Metcaif 
Ave.,  Centerdaie  Rl  02911.  Tel  (401)354-6514, 

Wanted:  Manual  or  schematic  for  the  Maverick 
Dual  Power  HF  Am  pi  i  fier.  if  you  can  help  locate 
these  items,  please  call  Jim  Hassan  KB3ANX, 
(301)422-1209. 

Attention  Hams:  If  you  are  using  the  Apple  IIGS 
Computer  for  Packet,  please  write  to  me.  Thank 
you-  William  J.  Kerr,  Sr,  KA2KAN,  R03  Box  371, 
Everett  PA  15537. 


ITECH 

I  COM  Service  Specialist 

17  years  experience  with  fCOM 
will  service  most  ICOM  models 

NO  MINIMUM  LABOR  CHARGE! 
MODS  PERFORMED!  FAST  TURNAROUND! 

Also  service  KDK  and  some  Kenwood  {call  first) 

ITECH 

Lewisvilte  Wesf  Center 

701  S.  I-35E.  Suite  115 

Lewisville,  TX  75067 

NW  comer  of  I-35E  &  Fok  Av. 

Phone:  214-219-1490  Fax:  214-219-1687 

Fred  Palmer  WA5W2D       Bea  Palmer  WB5QCY 

ITECH  also  buys  inoperative  ICOM  &  KDK  ham, 

business,  marine  or  aviation  radios. 


CIRCLE  295  ON  READER  SERVICE  CARD 


Sell  your  product  in 
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Call  Dan  Harper 

today . . . 

1  -800-274-7373 


COMPONENTS 

Whether  you  order  1  part  or 

all  42,398...MOUSER  stocks 

and...s/wps  same  day!! 

CALL... 

(800)  992-9943 

for  your 

FREE 

CATALOG 


V---' 


2401  Hwy  287  N. 
Mansfield,  TX  76063 


MOUSER 

ELECTRONICS 

Sales  &  Stocking  Locations  Nationwide 


CTRCLE  S4  ON  HEADER  SERVICE  CARD 


DSP  NOISE  FILTER 


LOW  COST -$149 


Available  Now! 


Reduce  noise  and  interference 

-  Automatic  noise  filter  for  voice 

Eliminate  heterodynes 

-  Multi-tone  automatic  notch  filter 


$149 

Model  DSP-9 


Razor-sharp  audio  filters 

-  1.8, 2A  &3.1  kHz  voice  bandpass 

-  100,  200  &  500  Hz  CW  bandpass 

Simultaneously  reduce  noise,  kill  heterodynes,  and  filter  QRM.  Digital 

Signal  Processing  (DSP)  technology  provides  unmatched  performance  in 
reducing  noise  and  interference.    Simply  connect  between  your  radio  and 
loudspeaker.  Enjoy  cleaner,  quieter  speech  and  CW.  Money-back  guarantee! 

Ask  about  our  advanced  model  DSP-59  with  over  300  filter  combinations. 

Factory  assembled  -  high  quality.      ORDER  TODAY! 

Timewave  Technology  Inc. 

2401  Pilot  Knob  Road,  St.  Paul,  MN  55120 
612-452-5939  FAX  612-452-4571  VISA/MC 
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Amie  Johnson  NtBAO 
43  Old  Homestead  Hwy* 
At  Swanzey  NH  03431 

Notes  from  FN42 

This  is  another  busy  month  with 
lots  of  great  Information,  I'm  sure 
that  you  would  rather  read  about 
what  is  happening  around  the 
world  rather  than  have  me  ask  you 
to  get  involved.  Instead,  I  wilt  let 
our  hambassadors  telt  you  how 
they  and  others  got  involved. 

We  are  lucky  to  have  another 
ham  step  forward  to  let  us  know 
what  is  happening  in  his  country. 
David  Piett  3A2LZ  has  volunteered 
to  keep  us  up-to-date  on  the  hap- 
penings in  the  Principality  of  Mona- 
co, I'm  sure  that  you  will  enjoy  his 
first  of  many  submissions.  73 — 
Amie  N1 BAG. 

Roundup 

Australia  Downloaded  from 
packet  WSIO  @  W1EHD:  IARU 
Region  3  Chairman  David  Rankin 
9V1RH  reports  that  Ron  Hender- 
son VK1  RHf  President  of  the  Wire- 
less Institute  of  Australia  (WIA), 
has  become  a  Silent  Key.  Ron  died 
of  cancer  on  April  26.  He  was  an 
active  operator  and  a  good  leader 
in  administrative  matters.  His  pass- 
ing is  mourned  by  amateurs  world- 
wide, with  condolences  to  his  fami- 
ly, the  WIA,  and  his  many  friends 
around  the  world. 

Bangladesh  From  the 
Bangladesh  Amateur  Radio 
League  (BARL)  Bulletin:  Finally, 
amateur  radio  activities  from 
Bangladesh!  S21Af  Saif  Shahid, 
the  first  licensed  amateur  radio  sta- 
tion from  Bangladesh,  has  now 
been  on  the  air  for  more  than  six 
months  and  during  that  time  he  has 
made  more  than  5P00G  contacts  all 
over  the  world.  Saif  is  active  on  10, 
15*  20,  and  40  meters  on  voice  and 
digital  modes,  including  RTTY,  AM* 
TOR.  and  packet  Saif  is  also  the 
president  of  BARL. 

S218T  Nizam,  is  also  regularly 
heard  on  20  meters.  He  works 
mainly  between  1300  and  1600 
UTC  on  SSB  and  has  made  over 
1,000  QSOs, 

The  BARL  regular  monthly 
meetings,  the  first  Wednesday  of 
the  month,  are  becoming  more  and 
more  popular.  These  monthly  open 
forums  are  open  to  anyone  who  is 
interested  in  amateur  radio  and 
electronics. 

Further  information  about  BARL 
can  be  requested  from  BARL,  GPO 
Box  3512,  Dhaka,  Bangladesh. 

Kazakhstan  Downloaded  from 
packet,  WB2DHY  @  KC2FD:  Be- 
ginning March  1,  1993,  new  call- 
signs  are  being  issued.  They  have 
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begun  assigning  a  "UN"  series  of 
calls  in  several  oblasts.  This  will 
continue  throughout  this  year  and 
all  Che  "UL"  series  will  be  replaced. 
UL7  =  UN7,  RL7  =  UN9,  &  UL8  = 
UN8.  Kazakhstan  is  getting  UN, 
UG,  and  UP  callsigns  UL  calls  will 
go  lo  Uzbekistan. 

Please  make  note  of  this  infor- 
mation as  more  confusion  will  In- 
evitably follow.  I  anticipate  some 
serious  frustration.  73  de  Ed  NT2X. 

Sweden  From  the  Sveriges 
Sandareamatorer  (S$A)  Awards 
Program:  The  SSA  sponsors  four 
different  awards:  Worked  AJI  Swe- 
den Award  (WASA),  Heard  All 
Sweden  Award  (HAS A),  Swedish 
Locator  Award  {SLA),  and  the  Field 
Award.  Both  the  WASA  and  HASA 
have  classes  and  groups  for  HF, 
144  MHz,  432  MHz,  1296  MHz, 
and  satellite.  The  SLA  will  be  is- 
sued to  licensed  radio  amateurs  for 
verified  contacts  made  with  the 
various  Maidenhead  locator 
squares  in  Sweden.  All  radio  bands 
may  be  used  and  endorsements 
can  be  obtained  for  individual 
bands  and  modes.  The  Field 
Award  will  be  issued  to  licensed  ra- 
dio amateurs  for  verified  contacts 
with  fields,  as  defined  by  the  Maid- 
enhead locator  system.  Endorse- 
ments will  not  be  issued. 

For  further  information  contact: 
Sveriges  Sandareamatorer.  Ost- 
marksgatan  43,  S-123  42  Farstat 
Sweden. 

Ukraine  Downloaded  from  pack- 
et UB5LCV  @  N8GTC.#CIN. 
IN. USA:  The  first  Ukrainian  Inter- 
national Hamfest,  under  the  motto 
"Who  Is  UB5?"  will  be  held  21-22 
August  in  Kharkov.  The  hamfest 
will  include  a  Ukrainian  Amateur 
Radio  League  (UARL)  presenta* 
tion,  DXpedilion  reports,  awards, 
contest  information,  a  slide  show, 
VCR  tapes,  and  great  cultural  pro- 
grams. Open  forums  will  give  ev- 
eryone an  opportunity  to  find  out 
who  we  are. 

Further  information  can  be  ob- 
tained from:  Igor  L.  Zeldin 
UB5LCV,  PO  Box  4808,  310103 
Kharkow,  Ukraine;  or,  for  those 
with  packet:  UB5LCV  @  UB5LMJ. 
KHA.UKR.EU. 

HONG  KONG 

Phil  Weaver  VSGCT 

Flat  39C  Two  Park  Towers 

1  Kings  Road 

Hong  Kong 

Spring  has  arrived  in  Hong  Kong 
after  one  of  the  coolest  periods  I 
can  remember  in  19  years  here.  It 
has  also  been  one  of  the  most  dis- 
appointing periods  ot  propagation 
that  we  have  had  since  I  first  start- 
ed operating  amateur  radio  here  in 
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1979.  Periods  of  activity  have  been 
severely  limited  this  winter  by  few 
openings  and  there  hasn't  been  a 
tot  of  rare  DX  since  last  year's  bo 
nanza,  when  rt  seemed  like  we  had 
new  countries  coming  along  every 
week,  giving  us  more  and  more  of 
that  elusive  Honor  Roll  status.  1  am 
one  of  the  lucky  onesl  Having 
worked  D,  ET,  FO,  HK0,  S01( 
VP8,  XE4,  YA,  ZA,  71CEN1/0,  and 
1S0  in  the  last  15  months,  I  have 
finally  achieved  Honor  Roll  status 
after  1 3  years  of  operating. 

Fernando  Nacedo  Pinto,  known 
when  active  a  few  years  ago  as 
CR9AK,  is  in  the  process  of  "fold- 
ing his  tent*  in  Macau  to  return  to 
Portugal  and  retire,  finally.  He  had 
planned  to  leave  in  December,  and 
we  managed  to  see  him  at  the 
ELARCS  Annual  Dinner,  A  few 
days  later  a  farewell  party  was  held 
at  the  Yacht  Club  for  his  many 
friends  from  the  many  interests  in 
which  he  participated,  from  motor 
racing  to  yachting  to  amateur  radio. 
He  is  a  fine  example  of  someone 
who  gave  a  lot  to  the  hobby,  Any 
ham  was  welcome  in  his  home  in 
Macau,  and  I  remember  doing  two 
expeditions  from  "Fern's*  house  In 
the  early  '80s, 

After  nearly  three  years  of  nego- 
tiation and  cooperation  between 
the  Telecommunications  Authority 
and  the  amateur  clubs  in  Hong 
Kong,  we  have  just  been  advised 
that  the  New  Amateur  Radio  Li- 
cense will  be  issued  in  the  very 
near  future*  having  been  approved 
by  the  Executive  Council  last  De- 
cember. Considerable  improve- 
ments, from  the  point  of  view  of 
amateurs,  have  been  introduced 
and  many  of  the  previous  restric- 
tions imposed  have  been  relaxed, 
This  is  not  the  place  to  enumerate 
them  all.  Suffice  it  to  say,  I  think  we 
should  be  grateful  to  all  the  people 
who  got  themselves  involved  in  this 
exercise  and  say  thank  you  one 
and  all/  A  new  credft-card-size  op- 
erators license  will  also  be  issued 
this  year.  This  should  overcome 
the  difficulty  of  being  stopped  by 
the  police  when  operating  a  hand- 
ie-talkie on  the  street  or  if  you  have 
amateur  radio  in  the  Car. 

For  those  of  you  who  are  inter- 
ested in  visiting  amateur  radio  fes- 
tivals or  expeditions  (by  whatever 
name)  but  cannot  make  it  to  the 
world's  biggest,  Dayton  in  Ohio, 
USA,  I  would  like  to  draw  your  at- 
tention to  the  second  biggest, 
which  takes  place  each  year  in 
Tokyo  Harurni  district  during  the 
last  weekend  in  August,  I  attended 
this  festival  once,  in  1988.  and 
thoroughly  enjoyed  it  We  hope  this 
year  to  have  a  group  of  Hong  Kong 
amateurs  to  attend  and  if  we  can 
get  a  sizable  group  together,  I  am 
sure  that  we  can  get  some  interest 
in  our  visit  from  the  JARLt  who 
could  probably  lay  on  a  party  or 
two.  If  you  want  any  further  infor- 
mation about  it,  please  give  me  a 
call  at  887-6366. 


ISRAEL 

Ron  Gang  4X1MK 

Kibbutz  Urim 

D.  Negev  85530 

Israel 

[The  following  are  a  few  smalt 
tidbits  from  Ron.  More  will  be  pub- 
lished next  month.— Amie]  For  the 
first  time,  the  "Open  University*  has 
instituted  a  correspondence  course 
for  the  advanced  amateur  license — 
the  Class  "A," 

Packet  radio  continues  to  grow 
in  popularity,  4X1 MJ  in  Beer  Sheva 
has  made  available  kits  for  building 
the  Baycomm  modem,  which  can 
be  put  together  for  a  wery  low  cost, 
With  the  freeware  program,  the  PC- 
clone  computer  takes  over  the 
functions  of  a  TNG  so  that  the  TNC, 
an  often  hand-to-tind  and  expensive 
commodity,  is  not  needed.  In  the 
Beer  Sheva  area,  thanks  to  Dan- 
ny's efforts,  quite  a  few  new,  young 
hams  have  been  seen  on  the  pack- 
et 4XNet. 

Congratulations  am  due  to  Shio- 
mo  4X6LM,  who  has  completed  his 
first  year  of  editing  HAGAL,  the 
IARC  magazine.  He  instituted  many 
changes  in  the  magazine,  making  it 
bimonthly  and  chock-full  of  techni- 
cal articles,  ham  news,  and  more, 
The  printing  and  graphics,  coupled 
with  the  contents,  have  put  the 
magazine  in  the  first  line  of  the  ham 
publications  in  the  world. 

The  Hotyiand  Certificate  Grid- 
Square  collecting  has  become  a 
serious  mania!  Those  desirous  of 
the  squares  should  check  the  fol- 
lowing frequencies;  14.265  daily  at 
1300  UTC,  as  well  as  21.320  and 
28.565.  Many  mobiles  are  active, 
putting  the  rarer  squares  on  the  air, 
and  interest  is  running  high.  Satur- 
days on  7.050  MHz,  there's  great 
activity  with  the  locals  getting  in  on 
the  fun.  For  further  info  on  the 
award,  check  the  back  issues  of 
this  newsletter 

MONACO 

Daniel  Ptett  3A2LZ 
BR  349 
MC  98007 

Monaco 

3A  .  .  .  JN33RR  ...  44  degrees 
44  minutes  North,  7  degrees  25 
minutes  East  ,  .  .  Monte  Carlo  *  »  . 
These  are  ail  representative  of  the 
Principality  of  Monaco.  Famous  for 
its  casinos  and  images  of  royalty 
and  richness,  Monaco  is  also  well- 
known  by  amateur  radio  operators 
as  one  of  the  smallest  and  most 
rare  countries  to  contact,  Monaco  Is 
indeed  quite  small,  one  square  mile 
to  be  exact.  However,  within  this 
small  area,  there  are  about  50  li- 
censed amateur  radio  operators. 

The  Association  des  fladio-Ama* 
teurs  de  Monaco  (ARM)  Is  the  na- 
tional society  and  has  29  members. 
The  society's  meeting  piace  is  open 
each  Saturday  for  members  to  pick 
up  or  send  QSLs  through  the  bu- 
reau, check  out  recent  magazines 
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"The  beginner's  guide  to  the  exciting 
world  of  amateur  radio." 


Radio  Fun  is  packed  full  of 
information  to  help  you  get  more  tun 

oui  of  amateur  radio.  Basic  "how-to"  articles 
will  get  you  up  and  running  on  packet*  ATV,  RTTY, 
DXing,  and  the  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby.  You'll  get  equipment  reviews  geared  toward  the 
newcomer.  We'll  help  you  upgrade  to  a  higher  class  license  with 
monthly  columns  designed  to  teach  you  what  you  need  to  know  in  a  fiin 
and  exciting  way.  You'll  find  it  all,  and  more,  in  the  pages  of Radio  Fun. 

DonH  wail  another  minute.  Subscribe  today  for  only  $12.97  for  one 
year.  That's  12  issues  of  the  only  ham  radio  magazine  that  is  geared 
especially  for  the  newcomer*  or  any  ham  who  wants  to  get  more  fun  and 
excitement  out  of  amateur  radio— Radio  Fun ! 
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from  other  countries,  or  just  catch 
up  on  the  latest  news. 

Here  are  a  few  bits  of  informa- 
tion to  help  you  team  more  about 
some  of  the  distinctions  of  amateur 
radio  in  Monaco.  Alt  3A1  cal (signs 
are  VHF  only,  no-code  licenses. 
3A2  callskjns  are  for  stations  with 
full  operating  privileges.  Probably 
the  two  major  differences  in  Mona- 
co are  that  there  are  no  6  meter 
privileges  at  all,  and  thai  the  legal 
limit  for  all  stations  is  100  watts. 
Due  to  space  restrictions,  most  sta- 
tions have  limited  antennas  too. 

Comments  and  inquiries  are 
welcome.  We  look  forward  to  chat- 
ting with  you  on  the  air. 

OKINAWA 

David  Cowhig  7J6CBQ/WA1LBP 
AmCon  Nafta 

FBU  PSC  556,  Box  340 

FPO  AP  96372-0840 

The  coming  of  New  Year  1993 
brought  New  Year's  greetings  last* 
ing  throughout  the  month  of  Jan* 
uary  on  the  Japanese  ham  bands, 
Akemashite  omedeto  gozaimasu!  If 
you  plan  to  visit  Japan,  be  sure  to 
write  the  International  Section, 
JARL,  Sugarno  1-14*2,  Toshima* 


hu,  Tokyo  170  Japan,  about  two 
months  before  you  go  for  an  appli- 
cation form.  Once  JARL  receives 
your  application,  they  will  translate 
it  into  Japanese  and  send  it  on  to 
The  Japanese  telecommunications 
authorities.  Your  license  will  be 
ready  in  about  two  weeks.  The 
JARL  does  a  great  job  helping  for- 
eign hams  who  come  to  Japan. 
The  Japanese  use  the  144-146 
MHz  band  largely  for  FM  simplex 
and  packet  {in  kanji  characters  and 
kana  as  welt  as  alphanumeric  char- 
acters) while  repeaters  (all-tone  ac- 
cess— here  in  Okinawa  mostly  88.5 
Hz)  are  found  on  the  43CM40  MHz 
band,  You  may  need  to  modify 
your  "made  for  the  US  market" 
handie-talkie  to  transmit  in  this 
range  by  cutting  the  right  wire  (and 
not  the  wrong  wire,  like  I  did). 

In  Okinawa,  where  Japan's 
spring  begins,  spring  is  starting  Its 
long  northward  trek  towards  snow- 
bound Hokkaido.  Nago  in  northern 
Okinawa  is  now  celebrating  its  an- 
nual Cherry  Blossom  Festival,  Rve 
Japanese  professional  baseball 
teams  as  well  as  two  others  from 
Korea  and  Taiwan  began  spring 
training  in  earty  February. 

During  our  two-week-tong  Chi- 
nese New  Year's  visit  to  my  wife's 
family  at  Bamboo  Mountain 
(Chushan)  in  centra]  Taiwan,  I  visit- 


ed ham  operator  Jan  Yigong 
BV5BR  in  his  ham  radio  store  in 
nearby  Douliu,  Mr.  Jan's  five-bay  2 
meter  antenna  makes  his  down- 
town ham  store  hard  to  miss.  Mr. 
Jan  told  me  that  the  lower  age  limit 
for  hams  is  I8t  that  the  ham  exam 
is  given  only  once  a  year,  and  that 
since  there  is  only  one  class  of 
ham  license,  passing  the  exam 
(which  includes  an  English  lan- 
guage test!)  is  difficult,  I  told  Mr. 
Jan  about  the  US  multiple-grade 
ham  radio  licensing  system  in  the 
USA  and  about  the  Springfield  Es- 
tates Amateur  Radio  Club  started 
by  Keith  and  Luke  K04IQ  Ward  in 
Springfield,  Virginia,  to  show  how 
young  people  can  play  a  big  rote  in 
ham  radio  [See  the  ARRL  Educa- 
tion Workshop  Proceedings  1991 
for  the  story  of  this  club]-  Mr.  Jan 
would  tike  to  see  these  things  for 
Taiwan,  too,  but  revising  the  Tai- 
wan ham  regulations  will  have  to 
wait  until  the  Taiwan  radio  world 
settles  down. 

Taiwan  hams  have  had  permis- 
sion to  set  up  repeaters  since  Jan- 
uary 1,  1993.  Although  Taiwan 
hams  have  the  2  meter  assignment 
of  144-146  MHz,  they  cannot  use 
the  lower  500  kHz  of  the  band  until 
the  police  move  off  it,  perhaps 
sometime  during  1993.  There  are 
college  ham  clubs  in  Taiwan  at 


Chenggong  University  and  at  Ts- 
inghua  University  in  Hsinchu.  Mr. 
Jan  explained  to  me  that  in  Taiwan, 
hams  {numbering  about  2.000)  are 
called  huotui  (hams),  while  their 
unlicensed  brethren,  the  300.000 
or  so  xiangchangzu  (sausage 
tribe),  wander  at  will  through  vari- 
ous frequencies  {they  like  141  MHz 
best),  in  and  out  of  the  ham  bands. 
Ham  radio  equipment  is  freely 
available  and  affordable  in  Taiwan 
so  hams  end  up  being  much  in  the 
minority  on  the  VHF  and  UHF  ham 
bands.  The  HF  ham  bands  are.  in 
practice  as  well  as  theory,  mostly 
reserved  for  hams.  Fishing  boats 
from  Taiwan  and  southern  Asia  are 
often  heard  on  27-29  MHz. 

The  Taiwanese  have  been 
allowed  to  use  radio  transmitters 
only  since  martial  law  ended  three 
years  ago.  Before  then  the  only 
radio  rule  was  that  you  were  abso- 
lutely not  allowed  to  transmit  or 
possess  a  radio  transmitter  The 
opening  up  of  radio  makes  neces- 
sary a  complex  set  of  regulations 
which  are  not  yet  in  place,  although 
the  Legislative  Yuan  of  the  ROC 
Taiwan  government  will  probably 
make  some  progress  on  this  dur- 
ing 1993.  Taiwan  hams  regularly 
contact  and  visit  in  person  their 
ham  friends  in  the  Chinese  main- 
land. 


FT-530 

New  21W440 


FT-41 1 ET  2  Meter 
FT-811E,  440MHz 
FT-911E,  1.2GHz 
FT-415,  2  Meter 
FT-81 5,  440MHz 
FT-26,  2  Meter 
FT-76,  440  MHz 
FT-23R,  2  Meter 
FT-33,  220  MHz 
FT-470t  2M/440MHz 


FT-5200 
2  Meter/440  Mobile 


FT-212RH,2Meter 
FT-712RH,  440MHz 
FT-7400H,  440  MHz 
FT-912RH,  1.2  GHz 
FT-6200,  440/1 ,2G  Hz 


FT-416 

New  2  Meter 

FT-81 6,  440  MHz 


FT-2400 
2  Meter  Mobile 


FT-1000 

FT-767GX 

FT-747 


HAM  STATION 


P.O.  Box  6522 

220  N.  Fulton  Avenue 

lEvansville,  IN  47719-0522 

Store  Hours 

MON-FRI:  8AM  -  5PM 

SAT:  9AM  -  3PM 

CENTRAL  TIME 

SEND  A  SELF  ADDRESSED  STAMPED 
(2  STAMPS)  ENVELOPE  (SASE)  FOR 
IEW  AND  USED  EQUIPMENT  SHEETS. 

WARRAISTTY  SERVICE  CENTER  FOR: 
ICOM,  KENWOOD.  YAESU 

FOR  SEV1CE  INFORMATION  CALL 

(B1 2)  422-0252 

MONDAY  -  FRIDAY 


TERMS 

Prices  Do  Hoi  Include  Shipping 

Price  and  Avaifablity  Subject  la 

Change  Wilhoul  Nolice 

Mosi  Orders  Shipped  The  Same  Day 

COD's  Welcome 


k.  ^  A 
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ORDERS  &  PRICE  CHECKS 

800-729-4373 


LOCAL  INFORMATION 


812-422-0231 


NATIONWIDE  &  CANADA 


FAX  B12-422-4253 


CIRCLE  131  ON  HEADER  SERVICE  CARD 
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Special  events 


your  Feedback  card 


Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Special  Event 
two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you 
want  it  to  appear  in  the  January  issue,  we  should  receive  it  by  October  31.  Provide 
a  clear,  concise  summary  of  the  essential  details  about  your  Special  Event  Check 
Special  Events  Fife  Area  #  f  T  on  our  BBS  (603-924-9343).  tor  listings  flhaf  were 
too  iate  to  get  into  publication. 


JULY  10 

OAK  CREEK,  Wl  Tha  Scum  Milwau- 
kee ARC  will  hold  its  23rd  annual 
"SWAPFESr  at  American  Legion  Post 
#434,  9327  South  Sftepard  Ave.t  from  7 
AM-2  PM.  Tatk-fn  Of>  143.580  MHz  FM 
simplex  and  most  focal  rptr.  freq.  For 
details  and  a  map.  contact  The  South 
Milwaukee  ARC,  PO,  Box  102,  South 
Milwaukee  Wl  $3172-0102.  Tel.  (414) 
762-3235,  ext.  58. 

PETOSKEY,  Ml  The  Straits  Area  ARC 
Swap  &  Shop  will  be  held  at  Emmet 
County  Fairgrounds  from  8  AM-1  PM* 
VE  Exams  at  10  AM.  Call  Harry  Leiber 
N80IVt  (616)  347-6610, 
SALISBURY,  NC  The  North  Carolina 
Chapter  of  the  Triple  States  RAG  will 
sponsor  a  Firecracker  Hamiest  at  Salis- 
bury Civic  Center  from  9  AM-4  PM. 
W5YJ-VEC  Exams  (pre-register  with 
Form  610.  copy  of  license  and  $5,60  to 
tsabett  Ledford,  P.O.  Box  826,  Cooie- 
mee  NC  27014).  Talk-in  on 
146.985A625,  Contact  Walter  Bastow 
N4KVF,  3045  High  Rock  Rd.t  Gotd  Hill 
NC  28071. 

SUMMERVILLE  (CHARLESTON),  SC 
The  Trident  ARC  will  sponsor 
CHARLESTON  II  -  Summer  HAMFEST 
&  Computer  Expo  at  the  Charleston  Ex- 


change Club  Fairgrounds  from  0830- 
t430  hrs<  True-Auction  at  1450  hrs. 
Talk-in  on  147.27+,  146.52.  For  info,  call 
Scoff  WB3EFS,  (803)  572-9459.  To  ore- 
register,  call  Gordon  N4JNU,  (803}  851- 
2165.  Vendors  contact  Bubba  N4GII, 
(8Q3)  821-8100.  Address  all  inquiries  to 
Charleston  ft,  c/o  TAFIC,  P.O.  Box  73, 
Summerviite  SC  29484. 

JULY  11 

AUGUSTA,  NJ  The  Sussex  County 
ARC  will  sponsor  "SCARC  ^3"  at  the 
Sussex  County  Fairgrounds,  Plains  Rd., 
off  Rte.  206.  Doors  open  at  8  AM.  Talk- 
in  On  147+90/,3Q,  222,90/224.50,  and 
146.52.  Contact  Don  Stickle  K20X,  185 
Weldon  Rd.f  Lake  Hopatcong  NJ 
07849.  Tel  (201)  663-0677. 
BOWLING  GREEN,  OH  The  Wood 
County  ARC  will  be  celebrating  its  28th 
annual  Hamfest  from  8  AM-1  PM,  at  the 
Wood  County  Fairgrounds.  VE  Exams. 
Talk-In  on  147.1 8/.7S.  Contact 
W.C.A.R.C,  P.O.  Box  534x  Bowling 
Green  OH  43402.  Tel.  (419)  352-0856. 
BREWSTER,  NY  P.EJU=!.LP  the  Put- 
nam Emergency  and  Amateur  Rptr. 
League,  will  sponsor  their  annual 
"PEARLFESF  Hamfest  and  Fleamarket 
at  Brewster  High  School  on  Foggintown 


Rd.,  from  8  AM-2  PM.  VE  Exams.  Talk- 
in  or,  KG  10  rptr/1 45.130  -600.  Contact 
Shirley  Dahigren  N2SKP  (914)  736- 
0717. 

PITTSBURGH,  PA  The  8th  annual 
Hamfest  sponsored  by  the  North  Hills 
ARC,  will  be  held  from  8  AM-3  PM  at 
the  Northland  Public  Library,  300  Cum- 
berland Rd.  Talk-in  on  147,09,  the  North 
Hills  ARC  Rptr  Get  details  from  Don 
Jackson  N3LAZ>  8  Dale  Ave.,  Bradford 
Woods  PA  15015.  Tel.  (412)935-3343. 

JULY  1M8 

EAST  GLACIER,  MT  The  Glacier-Wa- 
terton  fnternafi  Hamfest  will  be  held  at 
Three  Forks  Campground,  16  miles 
west  of  East  Glacier  Park,  on  Highway 
#2,  VE  Exams.  Contact  George  Smith 
KC70D,  1822  14th  Ave.  South,  Great 
Falls  MT  59405.  Tel.  (406)  452-5958. 

JULY 17 

WELLINGTON,  OH  "NOARSFEST- 
(sponsored  by  the  Northern  Ohio  ARS) 
will  be  held  at  the  Lorain  County  Fair- 
grounds on  Route  18,  beginning  at  8 
AM,  Contact  Dee  Dee  Ohman  KA8VTS* 
4122  Bush  Ave.,  Cleveland  OH  44109, 
Tei,  (216)  398-8858  between  6  PM  and 
11  PM  EST  weekdays;  anytime  on 
weekends. 


JULY  18 

HA  A  TAILGATE  elec- 
tronics, computer  and  amateur  radio 
FLEA  MARKET  wiU  be  co-sponsored  by 
the  MIT  Electronics  Research  Soc..  the 
MIT  Radio  Soc.,  and  the  Harvard  Wire- 
less C*ubr  from  9  AM-2  PM  at  Albany 
and  Main  St.  Talk-in  on  146.52  and 
449.725/444.725  -  pi  2A  W1XM/R.  Con- 
tact Steve  Finberg  W1GSLt  P.O.  Box 
82  MIT  BRt  Cambridge  MA  02139.  Tel. 
(617)253-3776. 

VAN  WERT,  OH  The  Van  Wert  ARC 
will  hold  their  "Hamfest  92T  at  the  Van 
Wert  County  Fairgrounds  (US  127 
South)  from  8  AM-4  PM.  For  VE  Exams, 
contact  Bob  High  KA8IAF,  12838  Tom- 
tinson  Rd.w  Rockford  OH  45882;  (419) 
795-5763,  (deadline  July  10th),  For 
Hamfest  details,  call  Jack  WD8MLV. 
(419)  495-2209t  before  5  PM;  or  Bob 
WD8LPY.  (419)  238-1877,  after  5  PM. 
Talk-in  on  146.850 

WASHINGTON,  MO  The  Zero  Beaters 
ARC  will  hc4d  its  31st  annual  Hamfest  at 
the  Bemie  H.  HrlSerman  Park  (Washing- 
ton Fairgrounds)  from  6  AM-3  PM.  VE 
exams  at  10  AM.  Contact  Ed  Southall 
WD0ELL,  RO.  Box  24,  Qutzow  MO 
63342.  Tel.  (314)  459-6581,  or  (314) 
239-O060.  Talk-in  on  147.240+  rptr. 


New  Amateur  Publications 


Radio/Tech  Modifications 

5A&5B 

Expanded  RX/TX  Modifications  &  alignment  controls 

Vol  5A  for  Kenwood,  Icom  &  Scanners 

Vol  5B  for  Alinco,  Standard,  Yaesu, 

CB's  &  others  $1 9.95  each 
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Lost  Users 
Manuals 


Amateur  Ham  Book  $14.95 

Amateur  useful  information  in  a 
handy  reference  book. 

Band  Allocations,  Morse  code,  O  signals.  Phonetics 
tables,  SWR  Grafts,  Log  book,  LaVLon.  table,  WAS 
worksheets,  Antenna  construction,  Coax  tables  and 
connectors,  PL  hookups,  Resistor/Cap  tables,  &  more, 


rtucrm*  ,« 

Amateur 
HarnBook 


Add  54,00 
Shipping  lo  all 
orders  in  USA 


Lost  Users  Manuals  $19.95 

Alinco,  Kenwood,  ICOM,  Yaesu 
VHF/UHF  radios  & 
Uniden  Scanners 


L 


Artsci  inc. 
P.O.  Box  1848 

Replacement  operating/owner  manuals  for     QMrhsink   PA  G1^tT7 

(818)843-4080 
Fax  (818)  846-2298 


VHF  a  UHF  Mobile  and  Hand-held  radios 

Replaces  the  stock  owner  manuals 

All  in  one  volume 


Computer  Controlled  Ham  Shack  for  personal  or  club  station 


Ultra  Comshack  64  Duplex/Simplex  Controller 


HF  &  VHF  Remote  Base  &  Repeater  *Autopatch  *Rotor  Control 
•Voice  Meters*Paging*Logging*Polite  IDWoice  Packet  B.B.S. 

Model  CS64S 
REve_$379.95  I 


Includes:  CB4  Interface, 

disk,  cables.  Manual 

Add  $5.00  S/H  U  S.A, 

CA.  address  add  7.75% 

'Ask  for  free  catalog!* 


Here  are  Just  a  few  of  the  Ultra's  advanced  Features:  Ultra  Com  Shack  64  Options 
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FT7fl7;7*T;M0;7»;747 
FTT0M-TS  4Mt;  MQ;140 

IC  735:  7101,781  VHF 


St     I.CSMS       HM1    FKB+IC 


Simplex  or  duplex 


FT  737R;  TfiT^  73fi 

rS  71  1    ttll  ,  G(sD.  95Q 


New  REV  Q 
CS64S  board  | 


'Mount  All  mod ules  Including  C64, 
HPredrtlled  &  pain  led  md 
mounts  &  cablo  clamps 
ALB*  ilS9 


*  -  -"' ' L 


Digital  Voice  Recorder  32  of  <t\*  sec 


"I  ojM.  save,  cnangesiiifom  I  .tones,  Faciei,  or  mode™'  Unlimited  voice 
vocatKitwy  "Voice  clock  executes  events  Deity  &  WiwMy  ""Super 
Macro* "  user  prooramrning  language'  '300-4  digit  user  access  codes 
*Olsk  ft  Primer  logging  of  telephone  num&ers  dialed,  usage  time, 
(urcttofts  *ib  Rotating  Polite  JD's*  16  Eternal  relay  CFXirois  'CTCSS 
Tone  Paging"  F^WPfWfcewilh  voice  'Securty  mode  r  \om  rm^  VM*    ■  }s 

Arif^ourK^usefcaiugn*nenbo^ifigonWoiagepFopomo<viJ  oourtesy  ^^^-1  ^^m  controiwiri  C^aorPKQ 
t*flp^*al*t  signai 8»*ngHi'  19  rotating  Pome  K>  tsttf  Safety  iifTters    Ti^r    ir^J  cabb>  tor  Hfv©  utra  ooan)  5 
& onwjffla^-UttraLirtt- nmwJdes  T  tone cortfollf&mf»mot^fcjdorriot»-    r?-mmm  1  p[_  ^^       OVUL.     S  17^*5 
loffd  'U$»r  programmed  mutr-fcv^  courrejy  be^pi  wen  mnde' Wodefp 
PMMgrMMTfl  T.Toneuacfw  siwe  28  Jgtcommenj  ^rwgs  "2  Ta*.- 
fiqUelef «tms  *  Packet^  Modem  j^jufSimpitg  ntpeeiar  Uode  Optonal 
DVB-W^i  4PK8spe*5  letrvefiAjrv  and  Ivi^  wuh  pofee  ID  • 

Veded  &  gencfaJ  page  *50  tetrs  restricted  patch  'Teiephnna  cortroi 
negsna  ruled  toucJrtones  "J*ajtopa>cn  auto  ofl.  detects  caAno  party 
tmfl&p'Ptfs*  or  wucrsone  tSaJ  *Cafl  «e*ng  &  last  rurfcar  recsar 
!MJ^'J!H:NrtMfH  HF  &  VHF  SO  ra 'Scan  uprtcwTiOOHr  step  • 
vartat^e  scan  rasa  "Moneor  mode  defeats  pTTloc*  mode  aea«rs  T  tones 
10  TX  mruugn  mrrttte  *Mb  mode  &  spK  select  "9  Scan  mamemas  stofe 
Uode.  spKs.  VTO  A  A  B  Tafcaig  liteters.  Voan^ser '  Voce  &  CW  Beacon 
'Vode  ftotor  control 


!"• 


12V  Power  tor  CS4  &  1541 


wtTi  ma  crystat  lu  mueed  Sw*cf> 
;rg  suppty,  njra  cool  1  etboent 
draws  <l  amp.  Plugs  rto  CeV« 
hsed,  prdeded.  heavy  duly 
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Add  Duplet  Control  OS  B^'^Ct 


wsr.  Telephone  ernpnned  hybrid. 
^  rx*  &  gain  pots,  a  autfo  preen** 
Pfcjgs  iso  C5S4S  aoatd^TLCN— j  1 59.95 


l  :-a  Ccn&r%ac^  CJ  vooei  CSWS     i!i _-  --;. 


Video  Mulii-Paqe  letter  &  graphics  Gen. 


■  ATV.  SKnv  Scan;  HI  fees  *  Aumboot  C&4  EPftOM  CAR 
'Used  by  1  to's  or  CATV  sjfi.  lor  Local  drtanwi  insertion 
'Tene  >  data  macros  send  toucfUoneSv  vary  seq  4  toed 
*MurlH»oe  Wodem  transfer  1  vdao-Audol* — ■  "v«C* 
'2*0  tatter  crew  is,  Hash  lines       ™desm 
'Special  etleds.  16  colors 
"  w  T  SC  output  ft  color  bars 
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gffttff  wrt 


pajos  rto  C&4  or  PKA.  deA  or 
Sysiem  werston  CARTAS  1WJ9S 


8  On  Off  relays 


neJaft  4S  Sw 
tordaoebeam. 


Ire  3  DPDT  2  A 
oulputft,  Use  wttiltM l 


d*:^ 


>PKfl  ft  wx  i  adds  relay  control  ft  Temp,  ft  HunUdUr 


Add  2  Voice  Meiers  *  ?  Alarm  FFrout* 


AUDIO  BLASTER  ™ 


works  irtgia*  an  HTsr 


<— Mrnature  Audio  Amp/  used  by  police 
is  inside  an  H.fSr  1  wan  audio  amp  '  win-i> 
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1  pki  adds  Control  01  uiua  vi 


or  Tel.  modem  and  provides  a  Packc I  lo 
Voce  BBS,  Req  2ndCG4  ft  PKfi,  inc  4t|, 
data  oaofe  to  pk»3  PK1   $99.95. 


AB1S $24,95 


tsdo  4  DIGIT  Touchtone  D«od»3r 


ModuJa 

noffda  10  be  loud!  Universal  installation  Ctictgrgmg 

QUAD 

i-'^ii'l    B^^  !!lt  »^WM'J.giUnra^.Wm:L'JJl*UiJ*Mll-] ■ 

-  lK#fce»iil|B  TsrjQ  u&e  ag  Ncpoator  On/Qli,  Cfrt  reset 
8/20VDC,  audio  In;  Field  Program  50,000  Codar.,  Morn  ftt.aicNng;  inc 
DPDT  Rolay;  LCD  digit  valid  &  tellch;  24  Pin  conrwclor  QUADopthirt 
adds:  tour  2  Amp.  relays  »•  5  dPgil  on  ft  off  code  for  each  frHay  2'Xan 


4  Digit  Decoder    TSDQ'.S  89,95^  Expand  "QUAD"S  99-95 


7  ouch  ton©  to  RS232 

300  Baud  Interface 

' Decode- A- Pad  h 


WX1 


Speak  Tempera  lore  ft  Humid  Hi 


iRaq  PKflj  im:  ?b  h   rHDOta  cnlsln.  01 
plugs  ifflo  PKn  WX1 S189.9S 


5 


m 


Fotor  conirol 


|AnalD[|  lo  digital 
converter;  use  wiih  CSS;  voice  bearing 
+/-  5  deg.  lor  all  rotors  HMl  ..S  69,95 


Ultra  Com  Shack  GA  Manual 


AH  schemancs,  diaQrani^  and  now  lo 
eperafa  &  set  up  ramoto  base  Hefund 
Krtri  purchase  0!  CS64S  MM,$25,CX> 


PRCLE  276  ON  READEH  SERVICE  CARD 


Decodes  all  iC  trxicntorv&s.  works  with  lerminaJ  mo 
I^JJ'ean^TTjt^TlTTTTfSTnTrTnH  Inc.  ft  pin  It* 
connector.  TTL  or  FJS233  fatiflprcd  oosota 


'Mastefcard'Visa'Amejt'Disc 

ENGINEERING  CONSULTING 
583CANDLEWOODST\ 
BHEA,  CA,  92621 
J^95  I  Tel:  714-671-2009  Fa v:  714.255-9984 
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JULY  24 

GOWANDA,  NY  The  4th  annual  Swap 
'N  Shop,  presented  by  the  Tri-County 
ARS.  win  be  held  at  Gowanda  Firemans 
Grounds.  Sand  Hill  {Rt.  62),  beginning 
at  7  AM,  Talk-in  on  146,746  rptr,  Con- 
tact Andy  K21SN,  (716)  532-2250;  or 
Tom  KD2EG,  (716)  532-5743. 
LANCASTER,  PA  A  Computer  &  Elec- 
tronics Show  win  be  sponsored  by  the 
Red  Rose  Repeater  Assn.,  from  9  AM-3 
PM,  at  McCaskey  High  School.  Talk-in 
on  147.015/.615.  Contact  Wade  Mack- 
eyt  5  Sunrise  Terrace,  Mittersvfite  PA 
1755h  T&L  (717)  872-5328, 

JULY  24-25 

MANCHESTER,  NH  The  New  England 
Dlv.  Convention  will  be  sponsored  by 
the  New  Hampshire  ARA,  and  willl  be 
held  at  The  Center  of  New  Hampshire 
Conference  Center,  fiom  8  AM-4;30 
PM.  Walk-in  VE  Exams,  Talk-in  on 
146,85-  (wide  area).  147.255+  and 
223.9  (local).  Contact  New  Hamp- 
shire ARA,  P.O.  Box  573,  Deny  NH 
03038. 

WOODLAND  PARK,  CO  The  Mountain 
ARC  will  hold  its  12th  annual 
Swapfest/Campout  in  the  Colorado 
Rockies  at  Red  Rocks  Campground  In 
the  Pike  Natl  Forest  (4  miles  north  of 
the  city  center  on  Hwy.  67).  Campers: 
Advance  reservations  are  a  must.  Talk- 
in  on  146.82  rptr.  Get  details  from  Bob, 
(7t  9)  587-9025;  or  Fred  or  Patty,  (719) 
687-9727,  For  reservations  or  info 
sheet,  write  MARC,  Box  1012,  Wood- 
land Park  CO  80863- 1012. 


JULY  25 

BALTIMORE,  MD  The  Baltimore  Radio 
Amateur  Television  Sue.  (BRATS)  will 
hold  its  annual  Maryland  Hamfest  and 
Computer  Fest  at  the  Timonlum  Fair- 
grounds. VE  Exams  will  be  given  at  10 
AM  only  Pre- registration  is  required. 
Call  LeS  McCture  WBGXTt  (410)  833- 
8667  to  pre-reglster*  Tallin  on  147.03 
and  224.96  MHz  rptrs.  For  info  call 
(410)  467-4634,  or  write:  BRATS  Ham- 
fe$tt  P.O.  BOX  5915t  BallimorQ  MD 
21208, 

JULY  30-31 

MANISTIGUE,  Ml  The  "93"  LLP.  Ham- 
fest will  be  held  at  the  Schoolcraft 
County  Fair  Building,  Sat.,  July  31  St  6 
AM~5  PM.  There  wlEI  be  a  Ftsri  Fry  Fri 
night.  Contact  Debra  K.  Barton  WBStBT, 
eves..  (906)  341-5694;  or  write 
Af  ARA,  P.O.  Box  144,  Manisttque  Mi 
49854, 

JULY  30-AUG  1 

REGINA,  SASKATCHEWAN,  CANADA 
Luther  College  at  the  University  of 
Regina  Campus  will  be  the  stage  for 
"Regina  Hamfest  "93,"  sponsored  by  the 
Regina  ARA.  Address  inquiries  to:  Lyfe 
Hopwood  VE5HL,  @VE5AGA$K.CAN, 
NOAM,  4530  3rd  Ave.,  Regina 
Saskatchewan  S4S  0E8,  Canada. 

AUG1 

SUGAR  GROVE,  IL  The  Fox  River  Ra- 
dio League  will  hold  a  Hamfest  at 
Waubonsee  Community  College  starting 
at  6  AM.  VE  Exams  at  10  AM.  Talk-in  on 
144.87/145.47.  Contact  Bill  Schahen 


WA9AUW,  (708)  208-4870;  or  Don  Ras- 
mussenNSm,  (800)472-7826. 
CROOKED  LAKE,  IN  The  annual  Land 
of  Lakes  Angola  Hamfest  will  be  held  at 
Steuben  County  4-H  Park,  from  6  AM-1 
PM.  Talk-in  on  147.180:  packet 
145.090;  444.350-131.8  tone;  224.94. 
53.050,  Contact  Land  Of  Lakes  Angola 
Hamfest,  Sharon  Brown  WD9DSP,  905 
W\  Parkway  Dr.,  Pleasant  Lake  IN 
46779,  Teh  (219)  475-5897. 

SPECIAL  EVENT  STATIONS 

JUNE  16-27 

FT  LAUDERDALE,  FL  N4PZN/MPS 
will  operate  from  the  manual-powered 
submarine  races  1 2002-2400Z.  Fre- 
quencies: SSB  -  14,230.  21.300. 
28-500:  FM  -  146,300  simplex;  CW  - 
7.110,  Sponsored  by  AuTEC  ARC.  Ar> 
dros,  Bahamas. 

JULY  4 

THOMPSON,  OH    Station  KD6FJ  will 

operate  (starting  at  1400  UTC)  from 
Heritage  Hiil  Camp,  in  conjunction  with 
the  7th  "Heritage  of  Our  Country"  cele- 
bration. Operation  will  be  in  the  lower 
portion  of  the  40m  General  phone  oand, 
and  on  10m  phone  at  28.453  {If  condi- 
tions allow).  QSL  with  a  large  SASE  to 
KD8FJ,  386  Catfarbrook  Dr.,  Painesvilte 
OH  44077-2849. 

JULY  B-11 

WICHITA,  KS  The  YLRL  Convention 
will  operate  Station  KB0FUN,  on  all 
bands.  17002  July  Sth  thru  16002  July 


11th.  QSL  cards  will  be  mailed  to  all  sta- 
tions worked- 

JULY  9-11 

NORTH  DAKOTA,  USA  -  MANITOBA, 
CANADA  Station  VE4IHF/0  will  Oper- 
ate from  tne  US.  Lodge  fntematl  Peace 
Garden  during  the  Internal'!  Hamfest. 
Frequencies:  3.937,  7.255,  14.255t 
21.355,  and  28.355.  QSL  with  an  SASE 
and  a  IRC  or  a  green  stamp,  to  John 
Swanke  KAOSLi.  Box  304,  Lakota  ND 
56344. 

JULY  10 

CAPE  VINCENT,  NY  The  Jefferson 
County  RAC  will  operate  N2JOA  1200Z- 
2400Z  to  celebrate  the  25th  Annual 
French  Festival,  commemorating  our 
French  heritage  in  Northern  New  Yorfc 
State.  Operation  will  be  in  the  lower 
General  CW  and  SSB  portion  on  30m. 
4Qm,  20m,  and  15m,  and  the  lower 
Novice  CW  and  SSB  portions  on  10m. 
For  a  certificate,  send  QSL  and  SASE 
to  JCRAC,  RO  Box  523.  Brownvilfe  NY 
13815. 

ENDICOTT,  NY  Station  KB2JZG 
wid  Operate  from  13002-19G0Z,  (in  con- 
junction with  a  M1  Rifle  Clinic)  to  recog- 
nize the  US  QepL  of  the  Armyf  Off  tee  of 
the  Dir,  of  Civilian  Marksmanship  pro- 
grams for  firearms  competence.  Opera- 
tion will  be  in  the  lower  portions  of  the 
General  40m,  20m,  and  10m  phone 
subbands,  For  a  certificate,  send  QSL 
and  SASE  to  Mt  Special  Event,  P.O. 
Box  572  Union  Station,  Endicott  NY 
13760. 


L 


ID- 8  Automatic  Morse  Station  Identifier 

Compatible  with  Commercial  Public  Safety,  and  Amateur  Radio 
applications.  Uses  include  Repeater  Identifiers,  Base  Station  Identifiers. 
Beacons,  CW  Memory  Keyers,  etc.  Great  for  FCC.  ID  Compliance 

•  Miniature  in  size,  1  B5**  1.ir*Q.35*, 
■  Tctaity  RF  immune. 

•  Ail  connections  made  witti  microminiature  plug  ana  sockei  yvltn  color  coded  wires  attached. 

•  CMOS  microprocessor  lor  Jow  village,  low  cur&nl  operation  6n>£QVDC  unregulated  al  6ma 

•  Low  rjisiortMjn.  tow  impedance  jdjusiaoie  sinewave  outpul  0  to  4  vqus  peak  10  peak 

•  Crystal  controlled  tot  rrigtv  accuracy. 

•  Transmitter  wu  output  (io  key  transmitter  wtiie  10  is  Dtmg  seni},  is  an  open  Doflecsor 
transistor  mat  wri  hanrJe  B0  VDC  at  3DQma. 

•  Fieftd  programmable  wift  SUPPLIED  kvytoani 

•  Corrtrinatan  tow  to  inocate  accepted  uaiaugtci,  plus  tones  to  mdcate  programming  to 

•  Al  pTO^amrTMig  a  stored  m  a  mm- vttftte  EOTGU  wren  may  fie  afiereti  at  any  lime 

•  Message  length  om  200  trwaefers  Hjng 

•  Tagger  in  inm  actix  lagn  or  low 

•  inh.&t  10  with  actrve  high  or  low  Win  hold  ott  10  until  cnanmi  is  clear  of  Traffic 

•  Generases  leoearer  courtesy  tone  at  end  of  user  transmission  it  enaoiM 
«  DouDte  sided  tape  and  mounting  hardware  supplied  to*  qufck  mounting 

•  Operating  temperature  range,  -30  degrees  C  io  +65  degrees  C 

•  Full  one  year  warranty  when  returned  la  the  factory  lor  repair 

•  Immediate  one  day  delivery 

Programmable  Features 

•  Bight  programmable,  selectable,  messages 

•  CW  speed  trpm  t  to  93  WPM 

•  tD  inien®}  timer  from  1-99  mnuies 

•  tD  Aoltf  off  timer  imm  0-99  seconds 

•  CWbite  frequency  fnam  JOQ  m  to  3000  tor. 

•  Ffont  patch  defy  intervaf  trom  Q  to  9  9  seconds 

•  CW  or  UCW  npefatioa 

$89.95  each 

programming  keyboard  included 

COMMUNICATIONS  SPECIALISTS,  INC. 

4?6  WEST  TAFT  AVEHUE  ■  ORANGE   CA  32665*296 
1714)  9&8-3Q2T  *fAX  1714]  974  3420 
Entir*  &&Ar  (M09  £$446*7  -  FAt  fSOOj  424  3420 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


2  METERS-220440 


Word  is  spreading  last- 
Nothing  matches  the  KRP-5000 
for  total  performance  and  valu«.  Not  GE.  not  even  Motorola,' 

imance  really  counts    Enj  gft  i  oera- 

;h  repeater  'on- 

m*  XJ 

you 

5  of  IF 

g  a    precise 

Schmtrt  trigger  sque        With 
ay  torn.  I  switch - 

titter  gives 

-.    lean  tmos  fet  pow- 


m 


CIRCLE  10  ON  HEADER  SERVICE  CARD 


nabil- 
ftng-, 
patch  autopdtc 

jtodial 

input- 
• 
programmable  Morse  messages 

Call  or  write  for  the  full 
performance  story  . . .  and 
the  super  value  price! 

Micro  Control  Specialties 

23  Elm  Park,  Gro^ehind.  MA  01934 
(503)372-3442 
FAX  "304 


The  first  choice  in 

Transmitters  -  Receivers 

Repealers 

Repeater  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 


CIRCLE  1 44  ON  REAOER  SERVICE  CARD 
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JULY  10*11 

FULTON,  NY  The  Oswego  County 
Afl  Enrergency  Service  (ARES),  will  op- 
erate KY2F  120GZ-2100Z,  eacft  day. 
from  the  Central  MY  fnternan  Air  Show 
at  the  Oswego  County  Airport,  Opera- 
tion win  be  in  the  middle  of  the  General 
dOm.  40m,  20m,  15m,  and  10m  phone 
bands;  the  Novice  portion  of  10m; 
147.7^15  MHz;  and  packet  on  U4.91 
MH^  For  a  certificate,  send  your  QSL 
card  and  a  large  SASE  to  Fred  Sw'mh 
lowski  KY2F,  P.O.  Box  5227,  Oswego 
NY  13126. 

U.SiCANADA  Amateurs  affiliated  with 
the  American  Sunbathing  Assn,  The 
Natunst  Soc .,  and  the  Federation  of 
Canadian  Naturists,  will  be  celebrating 
National  Nude  Weekend  by  operating  a 
senes  of  Special  Event  Stations  at  nud- 
ist parks  and  nude  beach  sites  across 
the  U.S.  and  Canada.  Operation  will  be 
from  10  AM~3  PM  local  time  on  40-2m. 
For  a  certificate,  indicate  all  sites 
worked  and  send  QSL{s)  with  a  9  X  12 
SASE  to  Natunst  Society  Amateur  Ra* 
dio  SiG,  Box  74A  Ash  Rdt,  Coatsville 
PA  t932Q. 

JULY  11 

TATAMY,  PA  Talamy  PA  will  celebrate 
its  100th  Anniversary,  and  will  operate 
KA30EG  from  1400Z-2000Z  as  a  part 
of  the  Centennial  celebration.  Frequen- 
cies: 3.965.  7.2675,  14.265,  21.365, 
28,365.  To  get  a  certificate,  send  QSL 
info  and  a  SASE  to  KA3QEG.  Box  193, 
Tammy  PA  18085. 


JULY  17 

BATH,  NY  The  Keuka  Lake  ARA,  Inc.. 
will  operate  AA2CJ,  130OZ-24O0Z  to 
commemorate  Living  History  Day,  as 
part  of  the  Town  of  Bath's  200th  An- 
niversary. Frequencies:  CW  -  3700, 
7125,  28200;  phone  -  3875,  7240, 
14250,  28400+  For  a  certificate,  send 
QSL  and  a  9  x  12  SASE  to  Reginald 
Gehret  N2MAH,  125  E.  Washington, 
Bath  NY  14B10. 

JULY  17-18 

STRATFORD,  NY  The  FultOrt  County 
Historical  Soc.  will  operate  W2ZZJ 
1400Z-2000Z,  July  17th  and  18thT  to 
celebrate  the  767th  anniversary  of  the 
birth  of  Or,  Mahlon  Loom  is  ,  the  Ameri- 
can wireless  telegraphy  pioneer,  who 
was  born  at  nearby  Oppenheim.  For  a 
certificate,  send  QSL.  contact  #.  and  a 
#tG  SASE  ONLY  to  W2ZZJ,  HC  Box  80, 
Stratfortf  NY  13470. 

JULY  24-25 

PORT  HURON,  Ml  The  Eastern  Michi- 
gan ARC  will  operate  KSEPV  1400Z  Jul 
24-0200  Jul  25;  1400Z  Jul  25;  and 
1400Z-0200Z  Jul  26,  to  commemorate 
the  68th  Fort  Huron  to  Macinac  Island 
Yacht  Race.  Frequencies:  CW  -  3.710, 
7.110,  21.110;  SSS  -  3.910,  7.262, 
14.262,  21.312.  28.393.  For  a  unique 
certificate,  send  QSL  and  9  x  12  SASE 
to  KSEPV,  1640  Henry  St,  Port  Huron 
M14306Q. 

PORT  ORCHARD,  WA  Kftsap  County 
ARES  wilf  Operaie  AA7LP  from  1700Z 
On  July  24-0300Z  Jury  25  <Q90r>2000 


July  24  POT)  to  celebrate  the  20th  an- 
niversary of  Silverdale  Whaling  Days, 
Operations  will  be  on  28.330  MHz 
(USB)  and  147.510  MHz  {FM  simplex). 
For  a  QSL  card,  send  your  QSL  and  an 
SASE  to  Man  Arms  AA7LP,  2196  Cali- 
fornia Ave,  E  Port  Orchard  WA  98366. 

JULY  26-AUG  1 

CANTON,  OH  The  Canton  ARC  will 
operate  Station  W8AL  [1000  UTC-O20D 
UTC)  to  celebrate  the  Pro  FootbalJ  Hafl 
of  Fame  Greatest  Weekend.  Frequen- 
cies: SSB  -  28.350,  24.950,  21.350, 
13.150,  14,270,  7-270,  and  3.870  MHz; 
CW  -  28.125,  24.910.  21.125,  18.080. 
H.050f  10.120t  7.125,  and  3.700  +A 
QRM.  There  will  also  be  RTTY,  packet. 
AMTOR,  satellite,  and  2-  meter  FM/SSB. 
SWLs  are  welcome-  For  an  unfolded 
certificate,  send  your  QSL  with  contact 
number  and  a  9  x  12  SASE,  with  two 
units  of  first-class  postage.  For  a  QSL 
or  a  folded  certificate,  send  your  QSL 
with  contact  number  and  a  #10  (busi- 
ness size)  SASE  to  Randy  Phelps 
KD8JN,  1226  Detveme  Ave.  SW,  Can- 
ton OH  447 1Q+1 306. 

JULY  30-AUG  1 

WIESBASDEN,  GERMANY  CO  da 
Frankensteinfl  The  Wiesbaden  ARC  will 
operate  Station  DA1  WA  from  2000  UTC 
Jury  30-1200  UTC  Aug.  1,  on  80- 10m  in 
SSB,  CW,  and  digital  modes,  from  the 
famous  castle  near  Darmstadt,  during 
r.eir  4th  annual  Castle  Frankenstein 
DX-peditjon,  QSL  via  the  bureau  or  di- 
rect with  two  or  three  tRCs  or  "Green- 


stamps"  to  Robert  Kipp  DJOPU,  Hugeh 
straBe  25,  &607Q  Langen.  Germany, 

JULY  30-AUG  3 

MJDOLETOWN,  OH  The  Dial  ARC  wUI 
operate  club  station  W8BLV  from  the 
National  Hot  Air  Balloon  Champi- 
onships, evenings  and  weekends.  Fre- 
quencies; SSB  -  3,965,  7.265T  14.265, 
21.355,  28,365  and  2  meters.  CW  -  10 
kHz  from  the  bottom  of  Novice  bands. 
For  a  special  balloon  QSL,  send  your 
QSL  and  a  SASE  to  Ernest  Howard 
AG8YS  4003  Lewis  Street,  Middletown 
OH  45044. 

AUG  2^8 

GRAND  HAVEN,  Ml  Members  of  the 
North  Ottawa  ARC  will  operate  KSAR 
1200Z-2100Z  Aug,  2-B,  to  commemo- 
rate the  203rd  Anniversary  of  the  U.S. 
Coast  Guard  from  Coast  Guard  City 
USA.  Operation  will  be  in  the  bottom 
portion  of  the  General  phone  subbands. 
For  a  certificate,  send  QSL  card  and  a  9 
X  12  SASE  to  NQA8C,  P.O.  Box  44f 
Ferrysburg  Mi  49049. 

AUG  12-14 

GLENS  FERRY,  ID  The  Southern  Ida- 
ho Hams  will  operate  K7QQP  to  cele- 
brate the  Three  island  crossing  of  the 
Oregon  Trail.  Operation  will  be  on  SSB  - 
75m,  40m,  20m  15m  General  portion; 
10m  Novice/Tech  portion,  Thurs,  18O0Z- 
Sun.  0600Z,  or  as  long  as  conditions 
last  For  a  3  x  6  card,  send  your  QSL 
card  and  an  SASE  to  Paui  KB7QHHf 
5107  Grover.  Boise  ID  83705. 


Number  27  on  your  Feedback  card 


Dealer  directory 


DELAWARE 
New  Castle 

Factory  aulhorized  dealer!  Yaesu,  I  COM.  Ken- 
wood, ARBL  Publications  CailbooK,  ARE 
Hamlink,  AEA,  Kantronics,  Ameritron, 
Cushcraft,  HyGain,  Hell  Sound,  Standard  Am- 
ateur Radio,  MFJ,  Hustler,  Diamond,  Butter* 
nut,  Astron,  Larsen,  and  much  more. 
DELAWARE  AMATEUR  SUPPLY,  71  Mead- 
cw  Road,  Ne«  Castle  DE  1972a  [302]  32S- 

7728, 

NEW  JERSEY 

LodJ 
North  Jersey's  newest  Two  Way  Rad'0  and 
Electronics  Dealer  is  now  open.  Sales  of 
Ham.  Business,  Marine  and  C.B.  two  way 
eqjGTient  as  well  as  Scanners.  Shortwave, 
Electronic  Kits,  Antennas,  Books,  Cable  Box- 
es and  more,  Fnendty  service  and  tow  pnces. 
Advanced  Specialties,  114  Esse*  Street, 

Lodi  NJ  07644.  (201)  VHF-2067 

NEW  JERSEY 
Park  Ridge 
North  Jersey's  oldest  and  finest  Shortwave 
and  Ham  Radio  Dealer  Three  minutes 
from  Garden  Slate  Pkwy  and  NY  Thru  way. 
Authorized  Dealers  tor  AEA,  Alpha  Delta, 
Diamond,  ICOM,  Japan  Radio  Company,  Ken- 
wood, Vecuoriics,  Yaesu,  Ham  Sales,  Lee 
WK2T.  GILFER  SHORTWAVE,  52  Park  Ave.. 
Park  Ri dge  NJ  07*56 .  (201 )  391  -7887 

NEW  YORK 

Manhattan 
Manhattan's  largest  and  only  ham  Radio 
Store,  also  Ml  line  d  Business.  Manne,  Avia- 
tion, Shortwave  Radios  and  Scanners,  and 
Cellular  Phones  and  Beepers.  Large  selection 
of  Books,  Antennas,  Test  Equipment,  coaxial 


cable  and  pans.  Full  Service  Repair  Lab  on 
premises.  Our  441  h  Year... We  carry  all  major 
lines:  MOTOROLA,  ICOM,  KENWOOD,  YAE- 
SU, BENDIX  KING,  ASTRON,  AEA,  SONY, 
PANASONIC,  MFJ,  CCTV  CAMERAS  ANO 
MONITORS.  BIRD  WATTMETERS,  FRE- 
QUENCY COUNTERS,  SCANNERS,  HY- 
GAIN,  VIBROPLEX,  HE1L  CALLBOOK.  AR- 
RL  OTHER  PUBLICATIONS,  Open  7  days 
M-F,  9-6  p.m.;  Sal,  10*5  p.m.,  SuX  11-4  p.m. 
We  ship  Woridwide,  Call,  Fax  or  write  for  in- 
formation and  pnces.  Your  one  Source  for 
HAW  and  Business  Radios  .  ,  .  BARHY 
ELECTRONICS,  512  Broadway,  New  York 
NY  10012.  (212)  925-7000.  FAX  (212}  925- 

7001. 

OHIO 

COlumteS 

Central  Ohio's  full-lme  authorized  dealer  for 
Kenwood,  3COM,  Yaesu,  Ahnco,  Japan  Radio, 
Standard,  AEA,  Cusricraft.  Hustler,  Diamond 
and  MFJ.  New  and  used  equipment  on  dis- 
play and  operational  In  our  new  10,000  sq.  ft. 
facility.  Urge  SWL  Department  too.  UNIVER- 
SAL RADIO,  6830  Americana  Pkwy., 
Reynoldsburg  (Columbus)  OH  43068,  (614} 
866-4267. 

PENNSYLVANIA 
Trevose 
Authorized  factory  sales  and  service,  KEN- 
WOOD. ICOM,  YAESU,  featuring  AMEfl- 
ITRON,  B&W,  MFJ,  HYGAIN.  KLM. 
CUSHCRAFT.  HUSTLER,  KANTRONICS, 
AEA  VIBROPLEX,  HSL  CALLBOOK.  ARRL 
Publications,  and  much  more.  HAMTRONiCS, 
INC.*  4033  Brownsville  Road*  Trevose  PA 
19047.  (215)  357-1400.  FAX  (215)  3554958. 
Sales  Order  1*300-426-2820.  Circle  Reader 
Service  298  for  more  information. 


Dealers:  Your  company  name  and  message  can  contain  up  to  50  words,  for  as  irttfe  as  $420  yearly  (prepaid},  or  1210 

tor  si*  monlhs  (prepaid}.  No  merlin  of  mail-order  business  please  Directory  texl  and  payment  must  reach  us  60 
days  in  advance  ol  publication.  For  example,  advancing  lor  the  Aprfl  '92  issue  must  be  in  our  hands  by  February  1  st 
Mail  to  73  Amateur  Radio  Today,  70  Rte.  202  ri  PalarborotiQTi,  NH  0345$ 


VIDEO     SYSTEMS 

MINI-CAMERA 

Size:   1x1x2  in.   Weight:  2,5  oz. 
Power:  7-l4V/80mA,  Sens:  2  lux  @  fl.8 
Lens:  3mm,4mm4  Output:  NTSC@IV, 
The  camera  has  been  used  in:  ATV,  Security 
and  Surveillance,  R/C  airplanes  and  Robots! 
$269  +s/h 

TRANSMITTER,  434 MHz. 

ATVM-70,  a  80mW.  Mini-size  lxl  J  ia,  2.5  oz. 

Power  7-9,6V/8GmA. 

$129+s/h 


Satisfaction 
Guaranteed/ 


DOWN-CONVERTER 
For  434  MHz.  Low  noise 
MOSFET  front-end  for 
greater  sensitivity.  Output 
on  TV  channels  3-4. 
$89  Wh 


Order  Now, 
from  stock! 
(800)  473-0538 

or  (714)  957-9268 
for  technical 

information. 


MICRO  VIDEO  PRODUCTS 

1334  S.  Shawnee  Drive,    Dept  H 
Santa  Ana,  CA    92704-2433 
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Never  Say  Die 

Continued  from  page  4 

Data  Communications 

It's  one  thing  to  be  able  10  talk  and 
another  lo  find  out  whal  to  talk  about, 
id  like  to  see  some  sod  of  system 
where  I  could  get  a  dump  of  subjects 
of  interest  to  the  chap  I'm  talking  with. 
My  computer  would  highlight  anything 
of  mutual  interest,  giving  us  an  edge  in 
starting  a  conversation  or  Interest  to 
both  ol  us.  We  should  be  able  to  dump 
something  like  that  in  a  couple  ot  sec- 
onds. Work  on  it,  okay? 

Yes,  I  know  we  aren'l  permitted  lo 
mix  packet  and  voice  on  the  same  fre- 
quencies, so  we'll  need  to  get  some 
Special  Temporary  Authority  (STA) 
permits  to  develop  these  mulfrmcKle 
communications  systems.  You 
shouldn't  have  any  problem  getting  the 
permits 

A  New  Day  Dawning 

W  we  can  pull  this  off  I  believe  this 
could  completely  revolutionize  the  am- 
ateur service.  We'll  be  able  to  really 
build  some  international  friendships. 
Special  interest  nets  will  start  growing 
around  certain  frequencies.  For  the 
first  time  well  be  able  to  actually  talk 
with  each  other  instead  of  lecturing. 

It  s  going  to  be  a  lot  easier  to  get 
kids  interested  in  hamming.  We  may 
even  be  able  to  get  our  growth  rate 
back  where  it  was  30  years  ago1 


We  ve  got  100,000  ham  channels  sit- 
ting unused  just  on  10  GHz,  so  we 
could  use  a  few  more  hams 

With  our  being  able  to  talk  in 
groups  sharing  channels  we  II  be  able 
to  handle  substantially  more  operators 
on  our  HF  bands.  We  may  have  to  it- 
stst  that  the  AHRL  shelve  its  confound- 
ed 0XCC  award  so  operators  in  rare 
countries  aren  t  swamped  wfth  walfea- 
per  hunters. 

i  would  never  say  It,  but  there  are 
those  who  claim  that  country  hunters 
are  trying  to  compensate  for  inferiority 
complexes.  There  are  thousands  of 
addicted  ops  who  will  fight  the  pile-tips 
tor  hours  to  get  a  five-second  signal 
report  from  some  damned  rock  stick- 
ing out  of  the  ocean.  I'd  like  to  see 
their  explanations  to  St.  Peter  about 
this  silly  waste  of  a  fife. 

How  Was  Dayton? 

Well,  I  had  a  good  time  ,  .  .  how 
about  you?  OfiT  it  was  crowded.  No,  it 
was  far  beyond  being  crowded  .  .  ,  I 
was  packed  solid.  On  Saturday  there 
wasn  i  any  way  to  get  around.  The  ex- 
hibits had  people  stacked  two  and 
three  deep,  which  J  eft  almost  no  room 
for  anyone  trying  to  get  through  the 
aisles.  I  got  around  as  best  J  could, 
tumping  up  near  each  booth  to  try  and 
see  over  the  crowd  what  was  being 
exhibited.  Id  hoped  to  pick  up  litera- 
ture, meet  the  entrepreneurs,  and  ask 
a  lot  of  questions,  but  getting  cJose 


enough  to  talk  turned  out  to  be  dffltcutl. 

Yet  many  dealers  were  complaining 
that  safes  were  way  down  from  iast 
year.  I  did  see  a  lot  of  stuff  being  car* 
ried  from  the  flea  market  lo  cars,  but 
not  much  In  the  way  of  new  gear  going 
that  way. 

There  was  an  industry  meeting  on 
Thursday  evening  .  run  by  CO  mag- 
azine It  turned  out  to  be  mostly  a  pro- 
motion effort  for  a  series  of  profession* 
al  hamfests  they're  planning,  They 
seem  to  feel  there's  big  bucks  to  be 
made  in  hamfests.  Maybe.  I  guess  the 
thing  that  puts  me  off  is  that  hamfests 
haven  t  seemed  to  change  much  in  the 
55  years  since  I  attended  my  first. 
Well,  maybe  they  don't  need  to, 

One  motivation  for  the  commerdaJ- 
izing  of  hamfests  seemed  to  be  the 
lack  of  any  regular  hamfests  in  North- 
ern and  Southern  California..  With  over 
a  hundred  thousand  hams  in  that  area, 
obviously  (they  opined)  it  should  be 
able  to  support  two  yearly  hamfests. 
Having  attended  quite  a  few  California 
hamfesta,  rm  skeptical.  In  case  you 
haven  t  been  out  there,  California 
hams  are  different.  They  have  shown 
that  they  are  able  to  stay  away  from 
hamfests  in  huge  numbers.  Perhaps 
whatever  we  End  psychological  forces 
drove  these  strange  people  to  move  to 
California  doesn  t  encourage  them  to 
seek  the  comfort  of  crowds.  They 
seem  to  be  a  bunch  of  individuals,  with 
little  of  the  temrnmg- drive  of  Eastern- 


ers to  pile  up  info  large  human  masses 
such  as  we  see  at  Dayton.  Boxbor- 
ough.  Atlanta  and  other  such  ham* 
tests. 

Armed  with  whal  seemed  to  be  an 
instant  statistic  that  41%  of  alt  ham 
gear  is  bought  at  hamfests,  the  CO 
team  ts  going  to  fry  and  organize  the 
hamfest  business  What's  the  "Q  code 
for  "good  luck*? 

I  Lusted, 

I  saw  an  awful  lot  of  new  equipment 
that  got  my  juices  going.  Great  stuff. 
Wait 'II  you  gel  a  load  of  the  stuff  AEA 
has  tor  you.  They've  got  a  great  SWR 
gadget  that  plots  the  SWR  vs.  frequen- 
cy for  you.  At  S400  it's  a  bit  pricey  for 
most  hams,  but  what  a  great  gadget 
tor  clubs  to  buy  and  share.  Once  you 
see  rt,  if  you  ever  want  to  have  your 
antennas  world ng  at  their  best,  you're 
going  to  have  to  get  one  of  these 
killers. 

And  of  course  their  new  packet 
contraption  does  so  much  that  they 
should  have  a  10-hour  video  tracing 
course  just  to  gel  you  familiar  with 
what  they've  crammed  into  that  little 
box. 

There  were  some  fabulous  new  lin- 
ear amplifiers  that  would  look  great  In 
my  shack.  And  maybe  it's  time  to  de- 
cide which  new  rig  to  get,  and  what 
kind  of  an  antenna  will  give  me  a  won* 
ster  signal  on  20m. 

Continued  on  page  88 


Uncle  Wayne's  Bookshelf 


L 


Your  One-Stop  Shopping 

Headquarters 

In  stock  and  ready  to  ship 
direct  to  you. 

Reference  Manuals,  Shortwave  Handbooks, 

ARRL  Books,  Antenna  Handbooks,  UHF/VHF, 

Books  For  Beginners,  Code  Tapes  and 

Software  For  The  Computer. 

Turn  to  pages  94  &  95  to  see  our  current  selection 

Don't  Delay-Call  Today 

Our  order  department  is  just  a  phone  call  away. 

800-234-8458 


739307 


AUTOMATIC 
SIMPLEX  REPEATER 


fHTEBCONWkCT    SPfClALiSTS   INC 


, 


MODEL    SR  7110 


THE  SR-7110  CONNECTS  TO  ANY  TRANS- 
CEIVER TO  MAKE  A  SIMPLEX  REPEATER 

•  Portable  or  mobife  repeater  to  increase  the 
range  of  HTs  *  Emergency  repeater  •  Test 
repeater  to  hear  your  own  signal  •  Test  for 
skip  conditions  •  Unmanned  hidden  trans- 
mitter •  Calling  frequency  machine 

The  71 1 0  has  two  modes  of  operation.  In  the 
automatic  mode  the  repeater  only  repeates 
when  there  is  no  reply  to  a  transmission 
within  two  seconds.  In  the  continuous  mode 
all  transmissions  are  repeated  without  delay. 
The  7110PL  has  a  PL  decoder  so  the 
frequency  can  be  used  without  the  repeater. 
SFV71 1 0  $200.00  SR  71 1 0PL  $275.00 


474  CHARLOTTE  ST. 
INTERCONNECT     LONGWOOD,  FL  32750 
SPECIALISTS  INC.      TOLL  FREE  800-633-3750 
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■I  Number  28 

Barter  &buy 


Number  28  on  your  Feedback  card 


Turn  your  old  ham  and  cornputor  gear  iruo  cash  now.  Sure,  you  can  wait  for  a  harrrfesl  to 
try  and  dump  rt+  but  you  know  youli  gel  a  far  more  realist's  price  rt  you  have  it  out  where 
100.000  active  ham  potential  buyers  can  see  rt  than  the  few  hundred  local  hams  who  coma 
by  a  flea  market  table.  Check  your  attic,  garage.  ceSar  and  closet  shelves  and  get  cash  for 
your  ham  and  computer  gear  before  it's  too  old  to  sell.  You  know  you're  not  going  to  use  it 
again,  so  why  leave  It  for  your  widow  to  throw  our?  That  stuff  tsn't  getting  any  younger' 

The  73  Roa  Market,  Barter  *n'  Buy,  costs  you  peanuts  {almost) — comes  to  35  cents  a 
word  for  individual  {noncommercial}  ads  and  $1,00  a  word  for  commercial  ads,  Donl  plan  on 
telling  a  long  story.  Use  abbreviations,  cram  it  In.  But  be  honest.  There  are  plenty  of  hams 
who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  calJ,  address  and  phone  number.  Include  a 
check  or  your  credit  card  n  limber  and  expiration.  If  you  Ye  placing  a  commercial  ad,  include 
an  additional  phone  number,  separate  from  your  ad. 

This  Is  a  monthly  magazine,  nol  a  daily  newspaper,  so  figure  a  couple  months  before  ifte 
action  starts;  then  he  prepared.  If  you  get  too  many  calls,  you  priced  it  low.  If  you  don't  get 
many  calls,  loo  high. 

So  get  busy.  Blow  the  dust  oft,  check  everything  out  make  sure  it  stitl  works  right  and 
maybe  you  can  help  make  a  ham  sure  it  still  works  right  and  maybe  you  can  help  make  a 
ham  newcomer  or  retired  old  timer  happy  witti  that  rig  you're  not  using  now.  Or  you  might  get 
busy  on  your  computer  and  put  together  a  list  of  smaff  geaf  'parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  "nl  Buy,  Judy  Walker.  70  Hi.  202N,  Peterbor- 
ough NH  D345B  and  get  set  for  the  phone  calls. 


The  deadline  for  the  August  classi- 
fied ad  section  is  June  10,  1993. 

ALL  ABOUT  CRYSTAL  SETS.  Theo- 
ry and  construction  of  crystal  set  ra- 
dios, $7.95  each,  ppd  USA.  Send  to; 
ALLABOUT  BOOKS,  Dept.  S,  P+0, 
Box  22366,  San  Diego,  CA  921 92, 

BNB200 

FUN!  EASY!  COMPUTER  BUSS  AN- 
ALYZER. Plans,  schema  tics,  Theory 
of  Operation;  $19.00  plus  S3.00  S&H 
CV  ENTERPRISES,  P.O.  BOX  2001 , 
Stillwater  OK  74076.  BNS21 0 

SUPERFAST  MORSE  CODE  SU- 

PEREASY.  Subliminal  cassette.  $10. 
LEARN  MORSE  CODE  IN  1  HOUR 
Amazing  supereasy  technique.  $10. 
Both  $17.  Moneyback  guarantee.  Free 
catalog:  SASE,  BAHR-T3,  150  Green- 
field, Bloomingdale  IL  60108.  BNB221 

QSL  CARDBOXES  &  INDEX  DI- 
VIDERS. Send  SASH.  7-Mike  HAM- 
STUFF,  P.O.  Box  14455,  Scottsdale 
AZ  85267-4455.  BNB224 

RADIOS!  RECONDITIONED  WITH 
WARRANTY.  Drake,  ICOM.  Kenwood, 
Yaesu.  SASE  for  list  or  call  (215)437- 
5795,  Buy,  sell,  trade,  or  consign- 
merits.  R.R.L,  P.O.  Box  1041,  Lin- 
wood  PA  19061,  BNB228 

FINALLY  HEAR  THOSE  UNREAD- 
ABLE SIGNALS  buried  in  QRM,  elec- 
trical noise,  helrodynes.  tuner-uppers, 
etc.  REVOLUTIONARY  JPS  Audio  Fil- 
ters, Digital  Signal  Processing.  NIR- 
10;  DISCOUNTED:  $329.95  DELIV- 
ERED continental  U.S.!  (elsewhere 
$350)  Also  new  NRF-7:  $235.95.  Of 
NF-60  DSP  Notch  Filter  ELIMINATES 
MULTIPLE  NOISE  TONES,  Si 39.50 
delivered!,  see  3/92  "73  Mag"  DON'T 
SETTLE  FOR  JPS  CLONES!  Autho- 
rized Dealer,  DACRON  ROPE,  Mil 
Type,  black,  strong,  high  UV/sl retch 
resistant,  3/32*:$.06/ftT  3H6"  <77D  lb. 
test):  111/ft,  5/16*:  $.16ffL  DAVIS  RF 
CO.  FOB  230-SR.  Carlisle  MA  01741. 
24-HOUR  ORDERS:  (800)484^4002, 
CODE;  1356.  FAX;  (508)369-1733. 

BNB254 

MOST  complete  and  comprehensive- 
resistor  color  code  identification  chart- 


coil  winding  data  chart-L,  C,  F  noma- 
graph-  capacitor  decipher  criart.  Stop 
mystery  of  component  identification. 
Post  charts  at  work  bench  for  quick 
component  Identification.  Specify  re- 
quired chart,  each  chart  $3.00  all  for 
$10.00,  Send  payment  to  TMS  elec- 

TRO-DATA  INC.,  4906  S.E.  Mills, 
Lawton  OK  73501 .  BNB255 

LOW  COST  AINTTENNAS,  GADGETS, 
&  GJLHICKIES  for  the  beginning  ham, 
SASE  or  call  TYRO  HAM  SUPPLIES, 
5  Giendale  Rd.t  Thomhill,  Ontario. 
Canada  L3T  6X4.  (416)731-3135. 

BNB270 

QSLS-1 )  Famous  K0AAB  custom  with 
background  collection.  2)  Railroad  em- 
ployees and  ra titan's  specials.  3)  Front 
report  styles,  4)  Multiple  callsigns  5) 
Ham  business  cards.  State  your  sam- 
ple wants.  52  cent  self-addressed 
business  size  envelope  required  for 
free  samples  and  catalog,  MAHRE  & 
SONS  PRINT  SHOP,  2095  Prosperity 
Avenue,  Maplewood  MN  55109-3621. 

BNB29G 

COMMODORE  64  REPAIR.  Fast  turn 
around.  SOUTHERN  TECHNOLO- 
GIES AMATEUR  RADIO,  10715  SW 
190th  Street  #9T  Miami  FL  33157, 
(305)238-3327.  BNB295 

RADIO  RUBBER  STAMPS  free 
brochure.  REID  ASSOCIATES,  6680 
Mellow  Wood.  West  Bloomfield  Ml 
48322.  BNB297 

TRI-EX  STEEL  CRANK-UP  TILT* 
OVER  TOWER.  Model  MW  33  with  10 
foot  mast  and  wall  bracket.  Extends  to 
33  feet,  $500.00.  HARDASH,  P.O. 
Box  460623,  Escondido  CA  92046. 
(619)432-0744.  BNB305 

WANTED  ELECTRON  TUBES,  ICSt 
SEMICONDUCTORS.  ASTRAL  RO. 
Box  7Q7ST,  Linden  NJ  07036.  Call 
(800)666-3467,  BNB307 

KENWOOD  AUTHORIZED  REPAIR. 
Also  ICOM.  Yaesu.  GROTON  ELEC- 
TRONICS, Box  379,  Groton  MA 
01450.  (800)869-1818-  BNB310 
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FREE  1  ■O0U"D66"090o  rmnFRs  omi  i 


KENWOOD 


TH3B* 


1-5-4SOA1 

TS-te4)AT 

TS-690 

TS-B50SOX 


NEW 


CALL  FOR  ALL  KENWOOD 


ORDERS  ONLY 


YAESU 


FT-«D 
FT-tQQO 


t  T  -530 


NEWt 


i  M| 


FT.  5100 

PT-5300 


CALL  FOR  ALL  YAESU 
RADIOS  &  ACCESSORIES 


AUNCO 


au-tacn-  OjPH 


CALL 

FOR 

ALL 

AUNCO 


iifnr 


ICOM 


hew* 


IC  73;". 


PC-WS1A1 
•G-HA 


CALL  FOR  ALL  ICOM 


STANDARD 


GAM 

C52AA 


C18SA 
C2B8A. 


I-     „ 

CALL  FOR  ALL  STANDARD 


AEA  •  ASTHON  •  AZDEN  •  COMET  •  CUSHCRAFT  ■  DIAMOND  -  KANTRONICS 
MFJ  ■  SANGEAN  ■  SONY  SHORTWAVE  >  DRAKE  »  MANY  MORE... 

NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-66&4908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  *03^6fr*527  24HR.  FAX  203^67 J*tti 


LENTINI  COMMUNICATIONS  INC. 

21  GARFIELD  STREET,  NEWINGTON,  CT  06111 


Hours:  M*F  10-6, 
SAT.  10-4 


COD  s     Same  Day 
Shipping 


CrflCLE  234  ON  HEADER  SERVICE  CARD 


Link  Communications  RLG-II 
Repeater  and  Linking  Controller 


RLC-II  Features: 

(1)  Futt  Featured  Repeater  port  6  (4)  Analog  Lines  Programmable  for 

(2)  Linking  Fuif-Duptex  potts  Temperature  and  Voitage  Readngs 
-  Linking  ports  capable  of  operating    •  (4)  input  Lines  for  Contact  closure 

as  stand  atone  repeater  poos  ReatMngs 

*  Separate  ID  sr  Tune-Out  Timers,       •  ($)  Output  Lines  /or  control  of  external 
Hang  timers,  and  Courtesy  Beeps  peripherals 

9  Clean  and  Understandable  Voice  Synthesizer  with  40Q  4  words 

•  AH  Ports  nave  both  COR  and  PL  inputs  allowing  off  Site  access  changes 

•  DTMF  Access  from  ALL  Ports 

W  2400  Baud  Serial  Pod  allows  remote  programming  of  the  RLG-ti 
%  Optional  Full  Duplex  Autopatch  with  200  Number  Dialer 
Only  $19995  plus  s&h 

•  Optional  W  Steei  Rack  Mountabte  Enclosure  Only  $1  COM  plus  s&h 

•  {20}  Time  Scheduler  Slots  with  Hourly,  Daily  and  Weekly  Events 
Voice  Ttme  of  Day  Ckxk 

•  Complete  Remote  Programming  using  DTMF  Tones 

m  Multiple  Password  Priority  Ass&iabie  to  each  command 

•  Ait  Commands  can  be  renamed  from  1  to  6  dgrts  in  length 

m  independent  DTMF  mute  function  can  be  assigned  to  aS  ports 

•  Doiig  Halt  RBI-  f  Remote  Base  controi  of  Kenwood  Rado  support 

ONLY  $599.95  ,*•«» 

Link  Communications 

P.O.  Box  1071 

Bozeman,  MT  59771-1071 

(406)537-4085 
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Never  Say  Die 

Continued  from  page  86 

And  I  Talked.  Too. 

For  two  hours!  And  it  was  only 
Sherry  pulling  my  sleeve,  reminding 
rne  thai  we  might  nuss  our  plane  .  .  . 
and  the  Increased  signs  of  frustration 
of  the  AMSAT  bunch,  who  had  the 
next  stint  In  I  he  room,  that  stopped 
me  What  did  I  (aft  about?  Oh,  all  this 
stuff  I've  been  writing  in  my  editorials, 
in  my  Declare  War  book,  and  Declare 
War  Updates.  I  talked  about  my 
sneaky  plan  to  get  everyone  off  sim- 
plex and  into  duplex  operation  ...  a 
move  which  we  should  have  made  50 
years  ago. 

J  talked  about  EMFs  and  cancer.  I 
talked  about  how  our  cells  communi- 
cate. And  ecoscams;  the  plight  of  IBM 
and  what  could  be  done  to  save  the 
collapsing  giant  .  .  if  anyone  thinks 
Big  Blue  is  worth  saving.  1  talked 
about  our  basis  and  purpose  (97,1) 
being  totally  obsolete,  the  stupid  pro- 
posed VAT,  defunding  NASA  and  the 
superconducting  supercollider,  how 
America  can  make  money  on  foreign 
loans  instead  of  just  throwing  I  away, 
and  so  on. 

Ob  yes,  I  also  mentioned  a  huge 
coincidence  that  Ive  recently  discov- 
ered. You're  probably  going  to  dis- 
agree with  my  take  on  this,  but  I II  tell 
you  anyway,  ive  noticed  that  there 
seem  to  be  almost  no  well-educated 
poor  people  .  .  and  almost  no  poorly- 
educated  rich  people.  Now,  it  struck 
me  that  this  may  not  be  entirely  an 
accident .  Could  there  be  a  correlation 
between  education  and  success?  And 
if  there  is,  do  you  think  this  might  be 
enough  to  convince  kids  that  educa- 
tion really  is  important  it  they're  inter- 
ested In  not  being  poor  all  their  lives? 

Of  course  they  may  prefer  to  play 
the  odds  that  they'll  become  success- 
ful perlormers,  athletes,  politicians,  or 
clergy,  where  an  education  isn't  criti- 
cal. At  least  lor  a  while.  Then,  how 
many  rich  boxers  are  there?  How 
many  rich  ballplayers?  Dozens,  And 
how  many  rich  business  people?  Mil- 
lions. Bui  is  (hat  enough  to  get  people 
lo  think? 

The  cold,  wet.  windy  weather 
drove  the  ilea  market  scavengers  in- 
side, making  it  even  more  difticuR  to 
move  around,  ft  finally  got  to  where  it 
was  no  longer  possible  to  talk  with  ex- 
hibitors .  .  ,  I  couldnl  get  near  em  , . . 
so  Sherry  and  I  headed  back  to 
crowd -tree  New  Hampshire. 

I  did  enjoy  meeting  a  bunch  d  old 
triends  Not  having  a  booth  mis  time 
gave  me  a  lot  more  Ireedom  to  get 
around  I  wore  a  73  hat  so  people 
could  spot  me,  but  I  found  that  no  one 
looked  at  hats.  Too  bad.  because  \ 
had  it  all  decorated  with  badges  and 
buttons  ...  my  submarine  combat  pin 
Irom  WWII,  my  Royal  Jordanian  Ra- 
dio Society  (JY8AA)  pin,  my  Korean 
Amateur  Radio  League  (HL9WG)  pin, 
one  from  New  Zealand,  one  from  Chi- 
na. Russia,  and  one  from  Poland.  My 
hat  was  decked  out  like  a  CBer's  vest 
at  a  CB  picnic.  No  one  noticed.  Heck. 
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I  even  had  a  little  gold  hand  key,  my 
Old  Old  Timers  Club  pinr  and  my  old 
Boy  Scout  pin  from  the  '30s.  J  used  to 
have  some  pins  lor  winning  ARRL 
contests,  but  some  ex-employee  mer- 
cifully swiped  em  Yes,  ol  course  I 
had  my  ARRL  50-year  pin  on  there, 
right  up  front.  And  one  from  Erasmus 
Han  High  School.  Weil,  what  on  earth 
else  could  I  do  with  all  that  memora- 
bilia? Waste  of  time,  ft  was  invisible. 
P  hooey- 
Trie  post  office  has  been  putting 
out  some  postage  stamp  pins,  so  I 
put  on  the  5c  ham  stamp,  ugly  as  it  is 
.  and  a  Scott  Jopfin  stamp  pin,  pro- 
moting the  five  Greener  Pastures 
Joplin  CDs  I've  put  out  so  far.  I  put  on 
a  skin  diving  pin,  but  couldn't  find  any 
ol  my  skiing  pins.  Just  as  well. 

So  I'll  put  the  hat,  with  all  the  pins 
on  It,  up  in  I  he  attic,  and  go  barehead- 
ed at  future  hamfests.  You  had  your 
chance  to  admire  my  collection  and 
you  muffed  It  .  -  -  all  30,000  or  so  of 
you. 

Ham  of  the  Year! 

I  was  delighted  to  see  that  ihe 
Hamvention  Ham  of  the  Year  award 
went  to  Harry  Dannais  W2HD.  Harry 
and  I  go  way  back. 

The  main  reason  for  giving  him  this 
prestigious  award  was  Harry  s  getting 
ihe  QCWA  to  support  the  no-code 
proposal  ...  a  change  of  heart  on  his 
part  which  amazed  me  at  the  lime. 
That's  what  I  would  have  expected  of 
Harry  Gartsman  W6ATC.  trie  previous 
president,  lor  whom  I  have  a  ton  of 
respect,  but  Dannals  has  been  so 
steadfastly  pro-CW  all  of  his  life  that  I 
was  certainly  surprised. 

I  hrsi  ran  into  Harry  when  he  ran 
(or  ARRL  Hudson  Division  Director  in 
the  '50s.  I  think  this  was  when  he  be- 
came a  big  Wayne  Green  fan.  Has 
been  talking  about  me  at  hamfesls 
and  over  the  air  to  anyone  who  will 
listen  ever  since.  I  understand  that 
now  that  he's  retired  ail  he  does  is  sit 
and  talk  on  a  Virginia  repeater  day 
and  night,  mostly  about  me.  I  count 
him  as  one  of  my  number  one  tans 

Harry's  big  aim  in  life  was  lo  be  an 
ARRL  director,  t  think  his  lather  had 
been  one  and  he  wanted  to  prove  to 
his  father  thai  he  could  do  ft  too.  I  re- 
member his  father,  a  true  CW  fanatic 
I  remember  him  diligently  jamming  DX 
phone  ops  on  the  low  end  of  80m  wth 
endless  CQs  This  is  still  one  of  the 
more  popular  aspects  of  our  hobby. 

When  I  worked  with  Chet  K2EAF 
on  the  1960  ARRL  National  Conven- 
tion in  New  York  City,  Harry  was  the 
president  of  the  Hudson  Amateur  Ra- 
dio Council,  which  sponsored  the 
show.  Harry  came  across  to  many 
people  as  a  small-minded,  fatuous. 
ARRL  apparalchlck.  I  was  there  when 
he  was  elected  to  that  position  by  the 
newly  formed  Council.  He  managed 
this  coup  by  outtalking  everyone  else, 
even  though  he  didn't  really  have 
anything  to  say.  No,  I  was  not  Jealous. 
I  was  busy  starting  73  at  the  time,  so 
running  HARC  was  not  an  option  for 
me  Plus.  I  was  the  president  ol  the 
Porsche  Club  of  America.  I  was  just 
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amused  thai  the  deciding  (actor  In 
who  was  elected  turned  on  who 
talked  the  most,  and  never  mind  whal 
they  had  to  say.  I  tiled  that  away  in  my 
mind  just  in  case  something  like  that 
ever  came  up  where  1  wanted  to  be  a 
Club  president. 

After  Mort  Kahn  W2KR  retired  as 
Hudson  Division  director,  Harry 
grabbed  that  job.  it  was  Mort  a  re- 
tired miiionaire,  who  was  the  brains 
(a  term  which  obviously  I  am  using 
loosely)  behffid  the  ARRL's  "Incentive 
Licensing"  fiasco  .  .  .  by  far  the  worst 
disaster  in  the  history  ol  the  hobby. 
Harry,  a  devoted  company  man,  rose 
to  the  presidency  of  the  League,  i  at- 
tended several  of  his  talks  at  conven- 
tions and  found  no  reason  to  change 
my  early  opinion  of  him. 

I  always  admired  the  League's 
ability  to  overtook  their  rules  against 
directors  working  in  the  communica- 
tions industry  when  it  came  lo  Harry, 
who  worked  in  the  communications 
department  ol  an  aviation  company,  I 
got  the  lee  ling  that  they  invoked  that 
rule  only  when  someone  was  running 
for  director  who  had  not  come  up 
through  the  League  traffic* handling 
system. 

I  saw  no  signs  that  Harry  had 
shown  any  signs  of  initiative  while 
ARRL  president,  so  his  turnaround 
with  the  QCWA  was  an  eye-opener 
The  new  Harry  was  a  winner  so  I'm 
delighted  that  he's  been  honored  by 
the  Hamvention.  I've  known  most  of 
their  award  winners  .  .  such  as  Bill 
Pasternak  WA6ITF,  who  wrote  tor  73 
for  years.  Heck,  he  helped  me  move 
the  magazine  from  Brooklyn  to  New 
Hampshire  back  in  1962.  Another 
winner  was  Carole  Perry  WB2MGP, 
who  writes  our  Novice  column,  and 
has  had  a  profound  impact  on  our 
hobby. 

We  ought  to  have  more  awards  for 
outstanding  hams.  Naturally  my  twist- 
ed mind  suggests  that  we  should 
have  both  good  and  bad  awards.  We 
ought  to  have  some  way  lo  honor 
Herb  KV4F2  for  his  yeoman  work  in 
erecting  an  outhouse  over  14.313  and 
giving  amateur  radio  its  biggest -ever 
black  eye.  And  a  posthumous  award 
to  W2BIB  for  his  great  work  in  jam- 
ming medical  emergency  nets.  And 
let's  not  forget  K1MAN,  the  man  who 
rains  on  our  parade  with  endless  self- 
promoting  blind  broadcasts. 

The  good  guys,  like  John  Williams 
W2BFD,  who  pioneered  RTTY;  and 
Sam  Harris  W1FZJt  who  showed  us 
what  could  be  done  with  moon  bounce 
and  invented  the  parametric  amplifier, 
got  passed  by.  How  about  Bill  Hois* 
ington  K1CLLT  who  got  a  whole  gen- 
eration building  UHF  equipment? 

Now  that  Harry  has  turned  against 
CW,  wii*  we  see  the  QCWA  promoting 
no-code  Extra  Class  licenses?  That'll 
increase  Harry's  esteem  even  more  in 
my  tired  old  eyes.  And  it  you're  ever 
near  Virginia  please  look  tor  Harry 
and  find  out  why  he's  such  a  devoled 
fan  of  mine.  He's  on  the  repeater  day 
and  night,  so  you  can't  miss  him.  But  I 
do  wish  he'd  take  off  at  least  a  hun- 
dred pounds  so  he'll  live  longer  and 


thus  be  able  to  spread  the  good  old 
Wayne  Green  word  longer. 

Reflecting  The  Recession? 

Despite  the  crowds,  many  ex- 
hibitors I  talked  with  fell  lhat  atten- 
dance was  down  this  year  And  I  was 
surprised  to  find  some  areas  where 
there  had  been  exhibitors  in  the  past, 
but  were  now  sitting  empty  and  un- 
used. Apparently  the  recession  has 
hit  amateur  radio  Well,  it  tsn  1  going 
to  be  anything  like  the  disaster  of 
1964.  when  amateur  radio  sales 
dropped  65%  in  one  year 

As  i  explained  a  Jew  months  ago.  it 
wasn't  the  recession  that  caused  73 
to  not  have  a  booth  this  year.  We 
looked  at  the  sales  figures  over  the 
last  few  years  and  found  lhat  most  of 
the  Dayton  bunch  were  already  sub' 
scribers.  We  weren't  picking  up 
enough  new  subscribers  to  pay  for 
the  booth,  shipping  the  exhibit,  plus  a 
couple  people  to  handle  it.  And  I 
!ound  that  having  a  booth  kept  me 
Irom  seeing  as  much  of  the  show  as  1 
wanted  .  . .  crowds  permitting. 

I'll  be  interested  to  hear  from  any 
exhibitors  on  how  the  show  went. 
Was  it  profitable?  II  you're  not  sure 
how  you  can  tell,  use  the  same  yard* 
slick  as  you  would  lor  any  other  pro- 
motion...did  you  sell  at  least  10  times 
the  total  cost  ol  the  show  in  merchan- 
dise? And  that's  it  you're  making  at 
least  a  10%  net  profit  with  your  prod- 
uct. If  you're  making  20%  net.  then 
you  can  get  away  with  only  live  times 
the  cost  of  the  convention  in  safes  to 
break  even* 

If  sales  are  really  down,  this  may 
turn  out  to  be  a  poor  time  for  CQ  to 
launch  a  series  ol  commercial  ham- 
fests. 

Review:  Universal  Time  Piece 

What  kind  of  a  crummy  hamshack 
doesn't  have  a  large  clock  on  the 
wall?  Pathetic!  No  wonder  I  get  so 
many  QSL  cards  with  Ihe  wrong  lime 
on  'em.  Nitwits.  Lids.  You  want  a  nice 
big  clock  that'll  keep  accurate.  Fur* 
Iher.  since  this  is  your  hamshack  you 
don't  want  just  any  lousy  big  clock  up 
there.  Your  want  lo  cream  your  visi- 
tors with  a  high- lech  scientific  dock 
.  .  .  one  that  will  have  them  asking 
questions  you  can  smugly  answer, 
but  which  they  wont  understand,  it's 
the  only  way  to  run  a  hamshack.  You 
are  an  electronic  genius  and  they  are 
morons,  and  remember  lhat.  Bui 
please  be  kindly  in  your  condescen- 
sion. 

The  epitome  ol  clock  one-upman- 
ship is  the  Spectra-Corn  WWV-format 
Universal  Time  Piece,  available  Irom 
JZO  Research.  This  10- inch  colorful 
beaut  deciphefs  the  scratches, 
buzzes,  bleeps,  tones,  clicks,  and  an- 
nouncements from  WWV.  It  tells  you 
when  to  listen  to  get  solar  storm  activ- 
ity reports,  which  is  something  no 
bone-and-fried  amateur  can  be  with- 
out for  more  than  a  day.  (Regular 
price,  S4995;  limited  introductory 
offer,  $29.95;  plus  $4.50  S&H.  JZO 
Research,  7140  Colorado  Avenue 
North  Minneapolis  MN  55429.} 


WANTED:  TEN  GOOD  HAMS.  K7JBQ  is  looking  for 
a  few  good  hams  to  join  him  \n  his  growing  con- 
sumer electronics  business.  Seeking  quality,  not 
quantity.  Put  your  electronics  knowledge  to  work  for 
you.  Write:  BILL,  K7JBO.  916  SE  5th  Ave.,  Delray 
Beach  FL  33483.  Include  callsign  and  home  phone 
number  BNB315 

THE  RADIO  CRAFTSMAN,  newsletter  for  those 
who  want  to  build  their  own  equipment.  Send  large 
SASE  for  sample  issue,  information.  NQNZQ.  Box 
3682,  Lawrence  KS  66046-  BNB325 

LIKE  NEW;  ICOM  IC765  with  FL101,  102.  55A  and 
ICSM-6  mic,  $2,000  firm,  Call  (304)457-3200  or 
(304)457-4372.  John,  N8MBT.  BNB330 

R 01 -2 9 50  OWNERS:  New  modification  manual  in- 
cluding Power  increase.  Ctarifier  modification.  Mod* 
ulation  increase,  Operating  hints,  and  more.  Parts 
included.  Only  $20.00  ppd  in  U.S.  (Missouri  resi- 
dents add  $U5  tax}.  SCOTT.  P.O.  Box  510406, 
St..  Louis  MO  63151-0408.  (314)846-0252.  Money 
Orders  or  C.O.D,  BNB340 

YAESEU  FT-101f  fan,  stock  rntke,  Swan  desk  mike, 
extra  plug-in  crystals,  new  finals  (1986),  dean,  own- 
ers manual,  asking  $300.  Gall  Lou  (607)647-5001. 

BNB345 

CONNECTICUT'S  FAVORITE  HAM  STORE.  RO- 
GUS  ELECTRONICS,  250  MeridervWaterbury 
Turnpike,  Southington  CT  06489.  (203)621-2252, 

BNB355 

OFFERED  PEANUTS  FOR  YOUR  TRADE-IN  RIG? 
I  pay  cash!  RADIO  RECYCLERSf  7730  W,  National 
Avenue,  West  Allis  Wl  53214.  (414)771-7121. 

BNB400 

MAX  SYSTEMS-Two  Meter  Quads:  3  element. 
S3 9. 95;  5  element,  $59.95;  +  shipping.  ANDERS 
ELECTRONICS*  78  Ronald  Road.  Gorton  CT 
06340.  (203)445-0042.  BNB415 

WANTED;  Schematic  Siltronix  model  1011-C,  copy 
OK,  reasonable  fee.  (704)333*9363  EST.     BNB425 

BROWNIES  QSL  CARDS  SINCE  1939.  Catalog  & 
samples  $1  (refundable  with  order),  3035  Lehigh 
Street,  Allentown  PA  1 81 03.  BNB430 

QRP  KrTS  IN  CANADA!  CW  Transceiver  kits  for 
most  bands,  superior  quality,  full  warranty,  Exciting 
new  products!  Send  Large  SASE  for  catalog.  "CQ 
RADIO  KITS",  Box  1546,  Bradford.  Ontario.  L3Z~ 
2B8  CANADA.  (416)775-9119.  BNB433 

QSL  CARDS*  Look  good  with  top  quality  printing. 
Choose  standard  designs  or  fully  customized  cards. 
Request  free  brochure,  samptes  (stamps  appneciat- 
ed)  from:  CHESTER  GSLs,  310  Commercial,  Dept. 
A,  Empona  KS  66801.  FAX  (316)342^705.  BNB434 

FINALLY  AVAILABLE!  A  rugged,  reliable,  reason- 
ably priced  handheld  carrying  case,  $18.95.  Lifetime 
Warranty  THE  CASE  (800)276-6179.  BNB580 

DON'T  BUY  QSL  CARDS  UNTIL  YOU  SEE  MY 
FREE  SAMPLES,  Also  I  specialize  in  custom  cards 
and  QSL  business  cards.  Write  or  call  for  free  sam- 
ples and  custom  card  ordering  information.  LITTLE 
PRINT  SHOP,  Box  1160,  PflugervMe  TX  78660. 
(512)990-1192.  BNB595 

DX  PACKET  PROGRAM-extractS  &  saves  DX 
spots  from  AK1A  type  DX  packet  cluster  net  w/o  be- 
ing connected!  Requires  TNC  &  IBM  PC/AT.  Con- 
trols Kenwood  TS-440/940,  $15,  KK4LP,  9606  Todd 
Mill,  Huntsville  AL  35803-1108.  BNB655 

RIG  REPAIR  by  20-year  hanru  Fast  reasonable. 
Skip  Withrow,  5404  S,  Walden  Street,  Aurora  CO 
90015.  (303)693-0997.  BNB702 
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Walking-Stick  Yagi? 

Ht*ld  n  in  your  hand — if*  a  wnlktnc  *m-fc 
nuhk  iH  Jlumifiunt  *nh  ruNvr  vrkfr.  tiul  in- 
side ne  all  Lbe  dements  of*  4  rk-mcnL  \mgi  thai 
apes  loerthcr  in  2  minutc-i  Ready  tot  the  T- 
Hum.  Ready  tn  gel  j  -mr  wml  <wl  of  a  hnk* 
tnln  itv  nrpHlLT.  Nil  link-  &tl*  lodmp  ami  gti 
hM.  Everything  lit*  clean  and  light  *od  lnujjh. 
2me*«s  J79,  7t)  cm  $4*1.  Weigh*  wily  I  th.     „ 
Add  &>  Shipping  &  Handling.    Inloll. 


AntennosWesl 

Box  50062-$  Provtj  UT  84^05 


Older  I  lo-iUnc 
801  373  1423 


CIRCLE  324  ON  READER  SERVICE  CARD 


ALINCO  BATTERIES 

DJ-580 

EBP-22S     12V     800  MAH $65.00 

EBP-24S    7.2V1500MAH- S60.00 

Shipping  add  $3,00    VISA,  M.C-  DISC 

THR  Your  Battery  Store 
279  Douglas  Ave.  *  Artamoote  Springs,  FL  32714 

800-346-0601 


CIRCLE  374  ON  READER  SERVICE  CARD 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs 


You II  love  our  numbers 

$36.95  per  1000 

pEus  S3.95  shipping  U.S. 
Bright  Neon  QSLs  that  Jump  of!  the  wall. 
Black  ink  on  65#  Postcard  Stock  with  six 
Neon  colors  to  choose  from:  Neon  Blue. 
Neon  Purple.  Neon  Lemon,  Neon  Orange, 
Neon  Red,  and  Neon  Pink.  Printed  in  format 
shown,  state  outline  &  logo  included  at  no 
extra  charge.  (Please  indicate  d  you  want 
ARRL  logo  when  ordering).  Ham  it  up  with 
all  six  Neon  colors,  order  the  Rainbow  Box 
for  only  $4.00  more.  You'll  be  hard  pressed 
to  beat  the  price  while  creating  such 
STAND  OUT  quality. 


tyN90KK 


L 


■XHE" 


TIT3" 


rict 


TBT 


Send  your  check  or  money  order  along  with 
(Printed  or  Typed)  Name.  Address,  f including 
County),  Call  Letters  and   Color  of  Slock 
JO;  BB&W  Printing 

803  N.  Front  Street 

McHenry.IL  60050 

Custom  job  or  Different  Stock,  No  Problem, 
Call:  (815)385-6005 


— 


Sell  Your  Used  Gear  In  BARTER  'H'  BUY 

Call  Judy  Walker  today.  1-800-274-7373 


Heterodyne  Headache  #14^226.5 

Get  fast  relief  with  a 


magic  |  notch 

automatic  noii'h  uudiu  Filter 


Why  listen  to  carriers? 
The  Magic-Notch  filler: 

*  be  Tilth  autmuiii ic  No  tuning  isnemsan, 

*  easil.V  iiisU+31.1*  htlWi'tn  the:  rig  and  iin 
externa  J  speaker  or  head  phones. 

*  can  he  Ml  no  :ill  rli<-  lime  whik  uperiil  iiiy 


Magically  removes  all 
heterodynes  caused  by 
tuners,  carriers.  CW, 
Computer  RFT  and  other 
similar  QR\  I! 


■  shmvs  httiT  H|KiiUiun  with  its  2  cuJcir 
LED. 

*  allttwvym  h»unrk  .tn  —t  SSB si tywil  under 
a  20  en  «■*  carrier. 

*  requires  1 2  V  IK' — usually  a  v  aiiabk from 
the  acceptor)  jack  on  jour  ris> 

lLi>  money  bucL  enarantcc 


Shipping  a  handling  $5  00 
Foreign  orders  $1 0.00 


j-Com  ■  793  Canning  Pkwv  ♦  Victor  NY  14564    (7161  924-0422    FAX  17161  924-4555 


CIRCLE  55  ON  HEADER  SERVICE  CARD 


■    » 


ON  PACKET  RADIO. 

FAST  and  EASY... 
With  the  "PC  Packet  Station" 

Ry  PKT  EWlranics.  Inc 

The  "PC  Packet  Station"  is  a  complete  packet  radio  station  for  the  IBM  PC  including: 

->  VHF  Radio  Transceiver  by  Motorola  o 
->  1200  baud  modem  o  ->  TNC  Software  <- 

You  just  plug  the  PC  Packet  Station  into  a  hall  slot  in  your  PC,  plug  in  your  VHF 
antenna  into  the  card  ,  load  the  software  and  you're  on  packet,  it's  just  that  easy!  pc 

PACKET  STATION  FEATURES  ■  Frai.  cmrt  insh-tRatmi  *  Selectable  Com  i  thrash  Com  4  with  selectable 
iniprtuni^  *  Buill  in  the  USA  ■  The  Ricfc  rs  Wtotoy  slikMded  Uom  the  comiKrtcr  *  Hnve  a  custom  appfecAlion  or  a 
contrncfc*ai  use"*  Call  us  nlKHjt  Moiorol?  m«i»  modules.  iLtotorota  Tefefnotry  Radios  and  Motorola  Telemetry 
Mrxlems    Dealer  inqntties  welcome. 

PKTEIcclionica,  Tnc.  2G€S  ll«ve»lraw  Ave.  Dayton,  Ohio  45414  1-  51 3-454-0242 


CIRCLE  394  ON  READER  SERVICE  CARD 
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New  Products 


Continued  from  page  75 


PKT  Electronics  PC  Packet  Sta- 
tion™ is  a  complete  2  meter  packet 
amateur  radio  si  at  ion  on  card  for  IBM 
compatible  computers— simply  plug  in 
the  PC,  add  an  antenna  and  you're  on 
the  air  The  PC  Packet  Station  con- 
tains a  quality  Motorola  5  watt 
transceiver  and  a  modem.  It  tits  a  stan- 
dard IBM  PC  half-card  slot  and  is  com- 
patible with  both  XT  and  AT  comput- 
ers. No  external  power  is  required. 
This  Is  an  ideal  amateur  station  for 
computer  users  with  the  new  no-code 
Technician  Class  license.  There  is  no 


PKT  ELECTRONICS 

significant  RFI  interference— Flexlam 
RF  shielding  and  proper  RF  bypassing 
keeps  RF  out  of  your  computer  and 
CPU  ^noise"  out  of  your  radio.  It  comes 
complete  with  TNC  software  and  a 
manual. 

The  PC  Packet  Station  Is  priced  at 
$419  for  a  single  channel  and  $459  for 
a  dual-channel  unit.  For  more  Informa- 
tion, contact  PKT  Electronics,  inc., 
2668  Haverstraw  Ave.,  Dayton  OH 
45414;  telephone:  (5t3)  454-0242, 
Fax:  (513)  454-0242.  Or  circle  Reader 
Service  No,  205 


HAM 


Wot  v*b«  f™pifri«**i1 
Upgrade  t*  4(fa*nnc*d  Ct**I-- 

ham  radio  operator 


Villi  13BJ  n  16S5 


1  TSGT.QirtSTitM     ■'■ 
ir.'.rt*.  d\&m  **«•* 


GORDON  WEST 

Amateur  radio  operators  wishing  to 
upgrade  to  Advanced  Class  may  now 
obtain  the  173-page  FCC  license 
preparation  book  written  by  well- 


known  instructor  Gordon  West 
WB6NOA.  The  Advanced  book  covers 
all  507  examination  questions,  four 
possible  answers  for  each  question, 
and  Wests  unique  explanations.  The 
first  18  pages  are  devoted  to  bringing 
the  licensed  radio  amateur  up  1o  date 
on  recent  changes  within  the  Amateur 
Radio  Service.  Chapter  3  specifically 
guides  the  radio  amateur  through  test- 
ing procedures  for  the  Advanced 
Class  exam.  Gordon  West  covers 
each  question  including  why  the  right 
answer  is  correct  and  otters  tips  on 
how  to  solve  some  of  the  Advanced 
Class  math  problems.  West  gives 
some  formula  shortcuts  not  found  in 
any  other  publication. 

The  Advanced  Class  FCC  license 
preparation  book  is  available  through 
most  amateur  radio  dealers,  or  mail 
order  from  the  WSYI  Group  at  (600) 
669-9594  for  $9.95,  For  more  informa- 
tion, contact  Gordon  West's  Radio 
School,  2414  College  Drive,  Costa 
Mesa  CA  92626;  (714)  549-5000.  Of 
circle  Reader  Service  No.  209. 


LIGHTNING  INDUSTRIES 


MacRadio™  from  Lightning  In- 
dustries is  an  interactive  study  pro- 
gram tor  the  new  pool  of  FCC  test 
questions  for  the  Novice  and  Techni- 
cian Class  licenses.  It  contains  all 
possible  questions  and  answers  that 
can  be  asked  on  a  test.  The  questions 
and  answers  can  be  studied  as  flash 
cards  or  as  practice  tests,  Mac  Radio's 
test  generating  function  produces 
FCC- style  examinations  at  the  push  of 
a  button.  The  test  can  be  taken  on- 
screen or  printed  for  use  in  a  class- 


room. MacRadio  is  fully  compatible 
with  the  Macintosh  System  7.0  and 
6.07 1  and  is  shipped  with  a  HyperCard 
2.1  player  Minimum  hardware  re- 
quirements are  the  Macintosh  Plus 
with  2  MS  of  RAM  and  a  hard  disk. 

MacRadio  is  priced  at  $29,  plus  $3 
shipping  California  residents  add 
sales  tax.  For  more  information,  con- 
tact Lightning  industries,  1806  Mil- 
mont  Dr.,  0125,  Milpitas  CA  95035; 
(408)  942-7998 \  Fax:  (408)  262*5441. 
Or  circle  Reader  Service  No.  203. 


MILESTONE  TECHNOLOGIES 


Milestone  Technologies  has  re- 
leased Milestone  LOGMASTER  II H  an 
update  of  the  popular  ham  radio  and 
SWL  log-keeping  program  for  DOS 
computers.  The  new  version  repre- 
sents a  complete  redesign,  incorpo- 
rating a  tot  of  changes  requested  by 
our  customers,  especially  in  the  areas 
of  the  user  interface,  performance, 
contest  operation  and  reporting.  Mile- 
stone LOGMASTER  and  the  CODE- 
MASTER  Morse  training  application 
have  been  continuously  upgraded 
since  their  Initial  release  in  1965,  and 
this  upgrade  takes  advantage  of  the 
latest  compiler,  database  and  proces- 
sor technology.  User  control  ot  the 
program  has  been  significantly  en* 
danced  and  there  is  a  completely  new 
user  interlace  which  supports  (but  still 


does  not  require)  the  use  of  a  mouse. 
A  completely  reworked  database  de- 
sign allows  for  the  maintenance  of 
multiple  logs  lor  special  purposes, 
such  as  DXCC  and  contesting,  and 
the  number  and  si £e  of  logs  is  limited 
only  by  the  available  disk  storage 
space.  A  Key  feature  is  ease- of -use: 
Anyone  who  can  keep  a  paper  log 
can  use  LOGMASTER  straight  out  of 
the  box. 

LOGMASTER  II  is  priced  at 
$29.95.  Current  users  of  LOGMAS- 
TER can  upgrade  for  a  nominal  han- 
dling charge  of  $10.  For  more  infor- 
mation, contact  Milestone  Technolo- 
gies, 3140  South  Peoria  St.,  Unit  K- 
156,  Aurora  CO  80014*3155;  tele- 
phone: (303)  752-3382..  Or  circle 
Reader  Service  No,  204% 


DOUGLAS 
RF  DEVICES 

Douglas  RF  Devices  has  released  a 
PC  board  and  component  kit  for  ttie 
Roanoak  Doppler  DF  Unit  featured  in 
Transmitter  Hunting — Radio  Direction 
Finding  Simptifed  by  K0OV  and 
WB6UZZ.  This  unit  offers  the  same 


ease  and  flexibility  of  use  as 
other  systems  costing  10 
times  as  much.  The  Roanoak 
Doppler  DF  Unit  features  a 
16-LED  circular  indicator 
which  provides  22.5  degree 
resolution  which  is  quite  ade- 
quate for  mobile  use.  The  kit 
comes  ready-to- assemble, 
with  over  95%  of  the  entire 
project  on  the  PC  board  and 
it  can  be  assembled  in 
about  an  hour. 
The  board  and  component  kit 
sell  for  $87.50  postpaid;  Transmitter 
Hunting  is  $19.95  plus  S2.90  shipping. 
Enclosure  kits  and  antenna  array  kits 
will  be  released  soon.  California  resi- 
dents add  sales  tax.  For  more  informa- 
tion, contact  Douglas  RF  Devices,  pa 
Box  246925,  Sacramento  CA  95824- 
6925;  telephone:  (916)  688-5647.  Or 
circle  Reader  Service  No.  206. 


CURRY  COMMUNICATIONS 


Curry  Communications  is  offering 
two  new  products.  The  LF2A  is  a  com- 
pact active  antenna  system  for  opti- 
mum low  frequency  reception  in  noisy 
environments,  It  features  broadband 
coverage  from  4  kHz  through  450  kHz 
and  more  than  90  dS  attenuation  at 
540  kHz.  Low-profile  and  portable, 
it  mounts  easily  to  any  pole  or  mast. 
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It  virtually  eliminates  power  line  noise 
and  hashr  10-elemenl  filtering  elim- 
inates AM/SW  broadcast  interference. 
There  is  substantial  reduction  in  TV 
horizontal  oscillator  interference 
and  light  dimmer  interference  is  elimi- 
nated. 

The  Model  ANB-1089  receiving  pro- 
cessor provides  any  long- wave  receiv- 

1993 


er  with  improved  flexibility  and  recep- 
tion capabilities.  The  ANB-1089  fea- 
tures: a  selectable  20  dB  gain  pream- 
plifier; a  15  kHz  bandwidth  filter;  auto- 
matic noise  blanking  {threshold  ad- 
justable); adjustable  IF  shift;  continu- 
ous coverage  from  10  kHz  to  450  kHz; 
and  a  connection  for  oscilloscope  mon- 
itoring of  noise  blanking.  Irs  ruggedly 
buift,  small,  and  portable, 

The  LF2A  is  $155  ppd.;  the  recom- 


mended collapsible  60"  stainless  steel 
antenna  is  $13;  and  additional  25-foot 
interconnecting  cables  are  $6  each. 
The  AN B- 1089  is  $108.52.  California 
residents  must  include  sales  tax.  For 
more  information!  contact  Curry  Com* 
municattons,  737  North  Fairview 
Street,  Bufbank  CA  91505;  (818)  846- 
0617.  Or  circle  Reader  Service  No. 
207  for  the  Model  LF2A;  No.  208  for 
the  Model  ANB-1089. 


ROSS  SSS5  NEW  July  (ONLY):  ICOM  IC>726, 
$950  00;  R-90QOA,  $4,800.00;  LC-14,  $18.00;  AG- 
t,  $67,00:  BP-3.  $33.00;  BP-70,  S55.00;  HUSTLER 
5BTV,  S1 15.00;  FX~2,  $2800;  G6-144G.  $87,00; 
RM^20T  $19.00;  KENWOOD  TH-315A,  $340.00;  TH- 
225A,  $300.00;  PB-10,  $40.00;  PB-12,  $55,00;  AL- 
INCO  DJ-120I  $200.00;  DJ-16QT,  $235.00;  EBP- 
12N,  $42.50;  YAESU  FT-470,  SPHONE;  FT-736R, 
SPHONE;  G-5400B,  $427.00;  FT-411E,  $383,50; 
FT-709R,  $300.00;  FT-41625B,  $300.00;  FT-73RTT, 
$265.00;  U.S.  SILVER  TCF1.0N  PL-259TS,  TO  FOR 
$13.50,  ALL  LIMITED  TTME  OFFERS.  OVER  9.035 
ham -related  items  in  stock  for  immediate  shipment 
Mention  ad.  Prices  casli,  RO.B.  Preston.  HOURS 
TUESDAY-FRIDAY  9:00  TO  6:00,  9:00-2:00  P.M. 
MONDAYS.  CLOSED  SATURDAY  &  SUNDAY. 
ROSS  DISTRIBUTING  COMPANY,  78  SOUTH 
STATE,  PRESTON  ID  83263.  (208JS52-0830. 

BNB707 

GIANT  SOLAR  PANELS  $44,00  EACH!  Excellent 
Prices/Solar  Equipment/Accessories,  Free  Informa- 
tion/Send Stamped  Envelope.  Catalog  $3.00.  To: 
QUAD  ENERGY,  P.O.  Box  690073,  Houston  TX 
77269.  (713)893-0313.  BNB715 

SIMPLEX  REPEATCRS  $149.00!  We  manufacture 
them  ourselves.  QUAD  ENERGY.  (713)893-0313. 

BNB716 

ELECTRON  TUBES:  All  types  and  sizes.  Transmit- 

Ling,  receiving,  microwave  .  .  .  Large  inventory  = 
same  day  shipping.  DAILY  ELECTRONICS,  10914 
NE  39th  ST  Suite  B-6,  Vancouver,  WA  96682. 
(800)346-6667  or  (206)896-8856.  BNB71 9 

MINIATURE  POLICE  RADAR  TRANSMITTER  One 
miie  range,  $41  assembled,  $31.00  kit,  (219)489- 
1711.  RO.  Box  80096,  Fort  Wayne  IN  46S98.BNB725 

HAM  RADIO  REPAIR— Prompt  service.  ROBERT 
HALL  ELECTRONICS,  1660  McKee  Rd.,  Suite  A, 
San  Jose  CA  951 16.  {408)729-8200.  BNB751 

DIGITAL  AUTOMATIC  FREQUENCY  DISPLAYS. 

Please  specify  radio.  Business  52  cent  SASE. 

GRAND  SYSTEMS,  POB  3377.  Blaine  WA  98230. 

BNB75S 

THERMOGRAPHED  CARDS!  Raised  print  QSLs  at 
Hat  printing  prices.  Samples:  Phone  (817)461-6443 
or  write:  W5YI  Group,  Box  565101,  Dallas  TX 
75356.  BNB761 

WANTED;  HAM  EQUIPMENT  AND  OTHER  PROP- 
ERTY. The  Radio  Club  of  Junior  High  School  22 
NYC,  Inc.  is  not  only  the  Big  Apple's  largest  Ham 
club  but  also  the  nations  only  full  time,  non-profit  or- 
ganization, wonting  to  gel  Ham  Radio  into  schools 
around  the  country  as  a  theme  for  teaching,  using 
our  EDUCOM-Education  Thru  Communication-pro- 
gram, Send  your  radio  to  school.  Your  donated  am- 
ateur or  related  property  which  will  be  picked  up  or 
shipping  arranged,  means  a  tax  deduction  to  I  he  full 
extent  of  the  law  lor  you  as  we  are  an  IRS  501  (c) 
(3)  chanty  in  our  thirteenth  year  ol  service.  Your 
help  will  also  mean  a  whole  new  world  of  education- 
al opportunity  for  children  around  the  country.  Ra- 
dios you  can  write  off,  kids  you  can't  Please,  wnte- 
phone-or  FAX  the  WB2JKJ  "22  Crew*  today:  The 
RC  of  JHS  22T  POB  1052,  New  Yorfc  NY  10002. 
Telephone  {516)674-4072  and  FAX  (516)674-9600. 
Young  people,  nationwide,  can  get  high  on  Ham  Ra- 
dio wilh  your  help,  Meet  us  on  the  WB2JKJ  CLASS- 
ROOM NET:  7.238  MHz.  1100-1230  UTC  and 
21.395  MHz.  1300-1900  daily  also  at  the  ARRL  Na- 
tional Convention  in  Huntsville  AL+  August  14-15. 

BNB762 

SOLAR  POWERED  HAMS!  The  Sunswitch  is  a 
charge  controller  to  protect  your  batteries  from  over 
charge.  Power  MOSFETs  are  used,  no  relays!  As- 
sembled tuned  and  tested  $39.95  plus  $250  ship- 
ping, SUNLIGHT  ENERGY  SYSTEMS,  2225 
Mayflower  NW,  Massillon  OH  44647.  BNB774 
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^ackPack  Solar? 

10  wui  DtsenStonn  panel  s 

size  of  open  73  nujjA/iEt,  weighs 

lib.  and  delivers  NXhnA  for  I2v 

charging  or  dircci  opcraittn.  Tough, 

Solid,  wilh  no  glass  to  break,  So 

rugged  Uncle  5am  used  this  for 

sjjcmcr  comnunicaiKms;  and  portable 

tepcjiers  id  Desert  Storm. 

Ready  ta  use.  $169.  Add  S5  S&&  Info  It 


*\ 


Antennosltest 
Box  5QQ62  Pro™  UT  S4605 


Order  HotLinc 
801  373  8425 


YAESU  BATTERIES 


FNB-10 
FKB-11 
FNB-12 
FNB-14 
FNB-17 


FT-23ft/33fV73B 
FT~411R/BllR/470fl 

7.2V/ 600  M  AH 

12V/ 750  MAH 


■    ■■■■■■■IBB    ■■■ 


-S24.Q0 
.$35.00 


12V/ 600  MAH ♦♦ $29,95 

7.2V/ 1000  MAH $35.00 

7.2V  /  1 00  MAH  + ..$25,00 

Shtopmg  add  $3  00    VISA.  M.C  DISC. 

TNR  Your  Battery  Storm 
279  Douglas  Ave,  *  Attamonte  Springs,  FL  32714 

800*346-0601 


CIRCLE  340  ON  REAPER  SERVICE  CARD 
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Texas 
BugCatcher 

^         "The  SERIOUS  HF  Mobile  Antenna" 


fce, 


Unmatched  in  Quality 
Unmatched  in  Performance! 


CALL  OR  WRITE  FOR 

FREE  BROCHURE 

GLA  SYSTEMS 
P.O.  Bo*  425 

Caddo  M rlls,  Texas  751 35 

903^527-4163 

We  can  supply  everything  you  need  for  that 

BIG  mottle  signal  you  have  always  wanted! 

The  Texas  BugCathcer  can  be  custom 

designed  to  fit  YOUR  particular  vehicle* 

Are  you  ready  to  own  the  BEST??? 

HENRY  ALLEN  WB5TYO  —  TINA  ALLEN 


FOLD-AWAY 

ANTENNA  MOUNT 


FOLDS  TO  ALLOW  DOORS  TO  OPEN 

FOR  MINI  VANS  AND  UTILITY  VEHICLES 

BOLTS  TO  TRAILER  HITCH  OR  FLAT  PLATE 

SUPPORTS  LARGE  HF  MOBILE  ANTENNAS 

NON  FOLD  OVER  MODEL  ALSO  AVAILABLE 


CIRCLE  124  ON  READER  SERVICE  CARD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 
CALL  DAN  HARPER  800-274-7373 


ICOM 


kVHF 


Listen  to 
"Let's  Talk  Radio 
7  nights  a  week 
6pm  to  1 2  pm  on 

Spacenet-3, 
TranspQnder-21, 
Audio  6.2 


COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appoint  meat. 


453  Buffalo  Street 
Jamestown,  New  York  14701 


rotted* at \ 


rr 


**«/*/»  \fw  fork  'sjfftrsf 

Pti   (716)664-6345 

(800)  752-8813  for  orders  only 


CIRCLE  14  ON  READER  SERVICE  CARD 


MORSE  CODE  MUSIC? 


New-Powerful-Breakthrough,  All  43 
Morse  Code  characters  sent  with  a 
rhythmic  beat  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills,  Now 
the  secret  is  yours!  order  "THE 
RHYTHM  OF  THE  CODE'4™  Version  II 
cassette  today! 

The  HIT  of  the  1993  Dayton  Hamvention! 

KAWA  PRODUCTIONS 

P.O.  Box  319-RF. 
Weymouth,  MA  02188. 

Send  $9,95  and  we'll  pay  tne  shipping  to: 

Check  or  money  order  only.    We  ship  all  orders  wtibtn  10  d»y» 
Ouiskle  U..SA  ptense  add  S£.  for  air  mall.  MA  residents  pleaso  odd 
S%  Mies  lux. 


2™        RC-1000 

Computer  REPEATER 
Concepts  CONTROLLER 


Aufopafch*  Reverse  Autopatch 
•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90-Oay  Warranty 

Wired  &  Tested  w/  manual ....  $239.95 

Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 

New  Port  Richey;  FL  34653 


813-376-6575 
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G5RV  All-Band  <w  QuicKits 


[V 


|"ni|  A  E-4)  fa  Bwllil 

■  fail-Sjfie  vteunl  inunjcduni 
'  No  aieasu-inj;  Of  CUCIitlf 

*  Everylhing  included 

*  FjEiih  rnlentu  in  mi-ltum 

QuilKt  fmcponrnl* 

*  Ptrvjldcird  SdiKT  I  1.1  i:.- 

*  ^■^j™"*  QuitiRct  wire 

*  Folly  ifl*utat£4,  wu  wulni, 
uo-corrOtie.  to*  aanc  Jirugn 
Hue  All  B*ft<li  iftci  W.\ftC 

Build  yn«  own  horn  icrakrh     Otdtf  { 
TrtfaNMc  «i:*-C  S5  «  ppl  USA 


55*95 


■  Deubte  Six*  GJBV 

iU-lfl    1«0-1^  Dipol* 

■  Full  SiK  GSRV  Stt.9* 

105  n  80-10  Diptrfc 
•RilfStr*  frSKV  S25-*5 

51  fl    40-10  Difwk 

■  Quarter  5«  G5RV  S21.M 
26  fl   20-10  Dipofc 

*  NUrccfli  tos&n  tit  5  11*5 

HMrvtm  any  dxwtt  to  Murom 
-  Mff  ftKtBft'>5Qt  Imr  5U-M 


Or««r   H«l- Lin*: 


JkdJSiPJtH 


1  -mi  -373-8425 


NEED  BATTERIES? 

TWO-WAY  RADIOS  -  MOTOROLA 

CELLULAR/CORDLESS  TELEPHONE 

LAPTOP  COMPUTER  -  CAMCORDERS 

Shipping  add  S3.00    VISA,  M.C  DISC 

TWR  Your  Battery  Store 
279  Douglas  Ave.  •  AJtamonts  Springs*  FL  32714 

800-346-0601 
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SAMPLE 
COPY! 

ANTIQUE  RADIO  CLASSIFIED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip.,  Books, 

Telegraph.  40's  a  50' s  Radios  &  more... 

Free  20-word  ad  each  month.  Don 't  miss  out1. 

1-Year:  $29.95  ($44.95  by  1st  Class) 
6-Month  Trial  -  $1 6,95.  Foreign  •  Write. 

A.R.C.,  P.O.  Box  802-E8,  Carlisle,  HA  01741 
Or  Call:  (508)  371-051 2 


Subscribe 
to 

73  Amateur 
Radio  Today 

U3I I  -  -  -  - 

1  -800-289-0388 


Sell  Your  Used  Gear  In  BARTER  *W  BUY 

Call  Judy  Walker  today,  1-800-274-7373 


OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


MMf2O0-7 
(usually  sufficient) 
\L@  146  MHz 

Loss  @  435  MHz 


$59.00 

0.5dB 
40  dB  mm 


PSf432 

(for  extra  protection) 

LL  9  435  MHz 
Loss  @  145  MHz 


$105.00 

0.1  dB 
70dBtyp 


Write  for  detailed  specs  on  all  VHF  &  UHF  products.  Shipping  FOB  Concord,  MA 


PRICES  SUBJE  CT  TO  CHANGE  WITHOUT  PfllOR  NOTICE 


Si 


SPECTRUM  INTERNATIONAL  INC. 

P.O.  Box  10B4.  Depl.  S  Concord,  MA  01742  USA 
(508)  263-2145  Fax:  (508)  263-7006 


VutifCwt 


^^J 


CIRCLE  1&3  ON  READER  SERVICE  CARD 


T   ELECTROMAGNETIC  FIELD  METER 

Reduce  exposure  to  potentially  harmful 
electromagnetic  fields.  AlphaLab's  handheld  TriField™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  {,2  -  100  milligauss,  60  Hz);  identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (+5  -  100  kV/m,  60  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/microwsve  setting  (SO  MHz  to  3  GHzT  .01  to  1 
mW/cm2). 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one- year  warranty, 

AlphaL*bt  1272  Alameda  Ave,  Salt  Lake  City,  UT  84102 
Call  (S01)  532*6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks. 


AMATEUR  RADIO  REPAIR  SERVICE:  Most  makes 
and  models,  Kenwood  Authorized  Service  Center. 
Over  30  years  of  Amateur  Service  experience,  IN- 
TERNATIONAL RADIO  A  COMPUTER,  3804  South 
US  #1 .  Fort  Pierce  FL  34982.  {407)489-5609, 

BNR776 

R-390-A  SERVICE;  Module  repair  and  alignment  to 
complete  remanufacture,  new  front  panels,  knob  sets, 
VFO  calibration,  new  filter  capacitors,  tubes,  squelch 
modification,  20  years  expert  service,  2-week 
turnaround,  very  reasonable,  any  condition  accepted, 
(419)726-2249.  BNB813 

FREE  SHAREWARE  AND  HAM  CATALOG  for  IBM 
or  CoCo,  Morse  code  Computer  Interfaces.  $49.95. 
DYNAMIC  ELECTRONICS.  Box  896,  Hartselle  AL 
35640.  (205)773-2758 ,  FAX-773-7295.  BNB8 1 5 

PROFESSIONAL  COMPUTER  DRAWN  SCHEMAT- 
ICS from  your  artwork.  Klaus  Spies.  (708)966*4835. 

BMBB20 

SENSATIONAL  NEW  WAY  TO  LEARN  CODE-DO 

Aerobics,  Sing,  Jog,  or  Drive  while  learning  code! 
Now  the  secret  is  yours!  Order  THE  RHYTHM  OF 
THE  CODE-Morse  code  music  cassette  today!  $9.95 
ppd  KAWA  RECORDS  P.O.  Box  319-S,  Weymouth, 
MA  02188.  The  HIT  of  the  1993  Dayton  Hamveotion! 

BN8824 

SEIZED  GOODS,  radios,  stereos,  computers,  and 
more  by  the  FBI,  IRSP  DEA.  Available  in  your  area 
now.  Call  (800)43fr4363  ext  C-6223.  BNB826 

DIGITAL  SWR  and  POWER  METER,  Assemble,  Kit, 
or  Plans,  witn  Alarm  and  Set  Points.  FREE  informa- 
tion. RUPP  ELECTRONICS,  5403  Wesforeeze,  Fort 
Wayne  IN  46604.  (219)432-3049.  BN8831 

FCC  COMMERCIAL  LICENSE  PREPARATION  RA- 
DIOTELEPHONE-RADIOTELEGRAPH. Latest  home 
study  fast  easy  audio  video.  FREE  details  WPT  PUB- 
LICATIONS (800)800-7538,  BNB840 

AMATEUR  RADIO  REPAIR:  FCC  licensed,  17  years 
experience,  lab  quality  NBS  traceable  test  equipment, 
reasonable  rates.  G.B.  COMMUNICATIONS,  LNC„ 
963  Birch  Bay  Lynden  Rd.,  Lynden  WA  98264: 
(206)354-5884,  BNB860 

NEVER  BEFORE!  20,000  shareware  programs  on 
three  CD-ROM  discs,  $69  plus  $5  shipping.  Including 
many  useful  ham  programs.  Amazing  vatuel  Dealers 
wantedl  CROSLEY  SOFTWARE,  Box  276G.  Alburg 
VT  05440.  (514)739-9328.  BNB871 

WANT  A  SUPERIOR  KEY?  Hi-Mounds  paddle,  hand- 
keys,  bugT  thigh  strapped  mobilekey  have  smooth  re- 
sponsive handling.  Eye-catching  quality,  appearance, 
eliminate  fist  fatigue!  SASE  information.  K8XF.  9929 
Foxsqulrrel,  Newport  Richey  FL  34654-3517,  BNB873 


FREE  Ham  BBS.  (317)742-2214. 


BNB899 


AMATEUR  RADIO  REPAIR!!  all  makes  &  models  av- 
erage labor  per  unit,  $96.00.  W7HBF,  DAN  RUPE, 
1302  S.  Uplands  Dr„  Camano  WA  98292,  (206)387- 
3558.  BN8900 

PRINTED  CIRCUIT  BOARDS  for  73  Magazine  pro- 
jects. Drilled,  plated,  G10.  Techno  Whi2zy-1  VFO. 
$7,50;  Matrix,  $8.00;  Amp  $5.50.  Also  boards  lor 
Q5Tr  HatnRadta,  Nuts  &  Volts;  Electronics  Nw,  ET1 
Magazine;  ARRL  Handbooks.  Full  list  free.  U.S.  or- 
ders DEDUCT  20%.  B-C-D  ELECTRONICS,  Box 
20304,  858  Upper  James  Street,  Hamilton,  Ontario 
Canada  L9C-7M5.  BNB91 0 


BUY  &  SELL  All  types  of  Electron  Tubes. 
Call  (612)429-9397,  Fax  (612)429-0929,  CAN 
ELECTRONJCS,  Harold  Bramstedt.  6104  Egg  Lake 
Road,  Hugo  MN  5503a  BNB91 5 
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COMMODORE  64  HAM  PROGRAMS-8  disk  sides 
over  200  Ham  programs  $16,95,/$.29  stamp  gets  un- 
usual software  catalog  of  Utilities,  Games,  Adult  and 
British  Disks.  HOME-SPUN  SOFTWARE,  Box  1064- 
BB,  EStero  FL  3392E.  BNB917 

ACS  NUOB  BBS!  Free  access,  over  16,000  pro- 
grams. (316)251-2761,  BN8923 

INEXPENSIVE  HAM  RADIO  EQUIPMENT,  Send 
postage  stamp  for  list.  Jim  Brady  WA4DSOr  3037 
Audrey  DR.T  Gastonia  NC  26054.  BNB927 

USED  AND  NEW  AMATEUR  RADIO,  SWL,  AND 

SCANNERS.  We  buy,  sell,  consign  and  trade  used 
equipment  Thirty  day  warranty.  Western  Pennsylva- 
nias*  newest  Amateur  Radio  supplier  FOR  HAMS 
ONLY.  {41 2)825-9450.  Robb  KE3EE,  BNB929 

RADIO  REPAIR  Amateur  and  commercial,  profes- 
sional work,  Fred  Fisher  WF9Q,  6866  W.  River  Rd., 
Sooth  Whitley  IN  46767.  (219)723-4435,       BNB930 

FREE  HAM  GOSPEL  TRACTS.  SASE.  N3FTT, 
5133  Gramercy.  CJitton  Heights  PA  1901 B.    BNB960 

AMIGA,  MACINTOSH,  ATARI  XUXUSJ  Amateur 
Radio  PD  software,  $4.00  disk.  Two-stamp  SASE 
brings  catalog.  Specify  computer!  KINETIC  DE- 
SIGNS HAMWARE,  Box  1646,  Orange  Park  FL 
32067-1646.  BNB965 

PRINTED  CIRCUIT  BOARDS  tor  projects  in  73, 
Ham  Radio,  QSTr  ARRL  Handbook.  List  SASE.  FAR 
CIRCUITS,  1 8N640  Field  CL.  Dundee  IL  6011 B. 

BNFB966 

OUT  OF  SIGHT:  Put  HF  rkg  in  trunk  and  controf  Fre- 
quency, Volume,  RiT  modes  with  the  "REMOTE"  20 
ft  away.  Operate  from  armchair!  $130.  Also 
TTL/RS232  shifter  required  to  hook  rig  to 
computer/remote  $30.  DIGITAL  AUDIO  EQUIP- 
MENT, RO.  Box  10393,  Cedar  Rapids  IA  52406. 

BNB975 

AZDEN  SERVICE  by  former  factory  technician, 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 

INCM  10715  SW  190  St.  #9,  Miami  FL  33157. 
(305)238-3327,  BNB979 

COMPUTER  &  PRINTER  USERS:  SAM  Amateur 
Radio  Callsign  Database  $39.95,  $3.00  shipping.  Re- 
new your  ribbons.  Ink  for  20  to  30  re  in  king  $6.00  plus 
$3.00  shipping,  C  &  S  ENTERPRISES,  P.O.  Box 
561 ,  Clinton  MS  39056.  Sid  Wilson,  WB5GFM, 

BNB9S0 

SURPLUS  Huge  quantities.  Lowest  prices  in  Ameri- 
ca! Dealers  wanted.  Catalogs  $3.  SURPLUS 
TRADERS,  Box  276 A,  Alburg  VT  05440 .      BN  B  385 

I  BUT  ELECTRON  (VACUUM)  TUBES  Magnetrons. 
Klystrons,  Planar  TrkxJes.  etc..  Jeremy  MaoVin  at  the 
VACUUM  TUBE  EXCHANGE.  (800)995- TUBE  or  fax 
at  (800)995-6851.  BNB987 

CELLULAR  HACKERS  BIBLE-  $54.45;  Cellular 
Programmers  Bible -$84. 45;  Cable  Hackers  Video- 
$39.95;  Satellite  Hackers  Biole-$56.95;  Scanner 
Hackers  Biole*$34.45.  TELECODEf  RO,  Box  6426- 
RFf  Yuma  AZ  85366-6426.  BNB993 

VIDEOCIPHER/SATELUTE/SCANNER/CABLE/AM 
ATEUR/CELLULAR,  Repair  Manuals.  Modification 
Books  &  Software.  Catalog-$3,00.  TELECODE  P.O. 
Box  6426-RR  Yuma  A2  85366*6426.  BNB994 

ROTOR  PARTS  ROTOR  SERVICE,  ROTOR  acces- 
sories: Brak-D-Lays,  Quik-Connects,  Pre-Set  mods, 
NEW  models  for  sale.  Free  catalog.  C.AXS.,  7368 
SR  1 05,  Pemterville  OH  43450.  BNB996 


Next  Day 


EjUttKH.   WiKOtSlI 

^  i 


QSLs 

-    f      ^Two-Color 
Rainbow  Assortment 


lif*U 


Antennas  West 
VfgQll  373-8425 


Call  Today  *£ 

We  Skip    WrxtDay  2nd  Pay    ASAP 

199          $29.95  $24t9S    $19.95 

290          S39.95  $34,95    $29,95 

490           $49.95  $44.95     $39,95 

500          $54,95  $49.95     $44.95 

IOGO         $99.95  SS9.95    $79.95 

VII  ararr*  pp4  2*4  <J *j  Uf  »fh¥fc)  m*» 


CIRCLE  5  ON  READER  SERVICE  CARO 


BATTERIES 
ICON!  INSERTS 

BP  3        270  MAH $10.00 

BP  5        600  MAH $18.00 

BP  7        600  MAH $20.00 

BP8      1200  MAH S21.00 

Shaping  add  $300    VISA,  M.C  DISC. 

TNR  Your  Battery  Store 
279  Douglas  Ave,  •  Altamonte  Springs,  FL  32714 

800-346-0601 


f4U  /46cOtUi€4t4*t 


Chassis  Kite 

Cabinet  Kits 

Asserrz =z  Cabinets 

Stope  Box  Kits 

UHF  &  VHF  Antenna 
Power  Divider  Kits 


Rack  Shelves 

Rack  Equipment  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kris 
Dipote  Hangers 
Other  enclosures 


SmaJf  sheets  Aluminum  and  Brass 


e& 


Charies  Byers  K3IWK 

5120  Harmony  Grove  Road.  Dover,  PA  17315 

Phone  71 7-292-4901 

Between  6PM  and  9:30PM  EST.  Eve*. 
"Distributorship  Available' 


CIRCLE  222  ON  READER  SERVICE  CARD 


CIRCLE  374  ON  READER  SERVICE  CARD 


PERSONALIZED  BELT  BUCKLES 

and 
RUBBER  STAMPS 


Solid  brass  Belt  Buckle  uniquely  designed 
for  ham  radio  operators  and  personalized 
with  your  call  sign  for  only  522,00  plus  $3,50 
shipping  and  handling  per  buckle  ordered, 
outside  the  U.S.  add  $7.50.  Rubber  Stamps 
with  call  sign,  name  and  address  for  $6,00 
plus  $2.30  shipping  and  handling,  outside 
the  U.S.  add  $3.60. 

PLEASE  ENCLOSE  YOUR  CALL  SIGN 
Pfease  send  check  or  money  order  to: 


C  &  J  ENGRAVING 

P.O.  Box  1433 
Broken  Arrow,  OK  74013^1433 


CIRCLE  390  ON  READER  SERVICE  CARO 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


W9GR  DSP  FILTER 


1 1  Switch  Selectable  Filters  in  One 


Just  turn  the  switch  to  select  one  of: 
4  Filters  which  enhance  SSB  signals 
by  reducing  hiss,  static,  ignition,  and 
powerline  noise  with  no  perceptible 
time  delay  combined  with  Multiple 
Automatic  Notch  filters  to  remove 
heterodynes  instantly. 
4  "Brick-wair  CW  Filters  with 
bandwidths  of  50  Hz  to  200  Hz. 
3  unique  linear  phase  bandpass  filters 
for  RTTY.  HF  Packet,  and  SSTV. 


Installs  easily  between  the  receiver  and 
externa]  speaker  or  headphones. 


W9GR  DSP  Filter  $299.95 

12  YDC  Power  Supply  $1L95 

Shipping  and  Handling  US  $5.  overseas  5/5 


MOBILE  a  PORTABLE  ANTENNAS 


•  ALL  BANDS  B0-10  meters 

•  QSY  From  Drivers  Seat 
•GS-1  11/2"  Dia.  36"  High 

•  GS-3  3"  Dia.  24p  High 

•  DK-3  2JI  Dia.  32"  High 

•  (W6AAQ  Design) 

•  160  Meter  Version 

•  Custom  Mounts  (OPT) 

■  INCLUDES  Control  Box 

•  Brass  Stud  Mount 

•  QUALITY  CONSTRUCTION 

•  Prices  Start  at  $1 95 

G.S.  MANUFACTURING 

4691  Beagte  Road 

White  City,  OR  97503 

(503)  826-1 067 


1 


4 


30  da\  mont)  back  guarantee, 
W  day  parts  &  labor  warrj»t> 


j*Com    793  Canning  Pkwv    Vic  lor  NY  I45W 
(716)  924-0422  ■  FAX  (716)  924  4555 


CIRCLE  ^75  ON  SEADE*  SERVICE  CAR3 


MacRadio 

I  iwl 

Amateur  Radio  License  Exam 

Tutorials  &  Test  Generators  for 

Macintosh  Computers 

New  Question  Pool 

Technician  &  Novice  Class 


0A    plus  S3  00  shipping 
*"    (CA  add  8.25%  tax) 


$29 

Lightning  Industries 

1806  Milmont  Dr.T  #125S,  Milpitas  CA  95035 
Tel:  (408)  942^7998      Fax:  (408)  262-5441 

Dealer  Inquiries  Invited 


CIRCLE  335  ON  READER  SERVICE  CARD 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


20N102  P radical  Digital  Electronics  Handbook  by  MikeToo- 
ley  BA  Contains  nine  digital  test  gear  projects.  Digital  circuits,  logic 
gates,  histables  and  timer**  microprocessors,  memory  aid  input/output 
devices.  $14*50 

20  N 103  Electronic  Power  Supply  Handbook  by  fan  ft.  Sinclair 
Covers  many  types  of  uipplic* — batteries,  simple  AC  supplies,  switch 
mode  supplies  md  inverter*.  £16,25 


20N104  Electronic  Tt*t  Equipment  Handbook  fry  Sin*  Meaty 
A  euidc  10  electronic  left  equipment  for  the  engineer,  technician,  stu- 
dent and  home  enthusiast,  $1100 

20N10S  Digital  Logic  Gate*  and  FGp-Rops  by  tm  ft.  Sinclair 
A  firm  fouodackn  in  dtgttal  electronics.  Treats  die  topics  of  pates  aid 
flip-flop  thoroughly  md  from  the  beginning.  SISjOO 

OiCflO  Master  Handbook  of  100 1  Practical  Electronic  Cir- 
cults  Tried  and  proven  solid  state  circuit*.  S  19.95 

01 P6S  Pirate  Radio  Stations  by  Andm  rod?  Tuning  :;!  io  un- 
derground broadcasts-  S12-95 

QlTOl  Transmitter  Hunting  hj  Joseph  kfaeil  and  Thomas.  Curler 
Radio  direction  finding  simplified  S  19.95 

02C30  Commodore  Ham's  Companion      by  Jim  Grobtn  Coro- 
compuicr  md  the  Ham  S9_5© 


03RQ2  Rtty  Today     by  Dave  tn%ram  Modem  guide  to  amateur  ra- 
diotclctypc.  SL50 


03SO4  Hidden  Signals  on 
The  secret  signals  on  ihc 


lite  TV  bv  Tfumas  Harrington 
Sl*J0 


Q5E03  First  Book  of  Modem  Electronics  Unique  projects  that 
arc  money  saving.,  SI 2.95 

Q9022  The  World  Ham  Nat  Of  rectory  by  Mike  Witknwski  New— 

2nd  edition    Introduces  (he  special  Interest  ham  radio  networks  and 
shows  you  when  and  when:  you  cm  tune  Ihem  in.  S9+50 


10F033  1393  trtternetionel  Cybook  The  new  1993  International  Call- 
book  lists  500.0UK  licensed  radio  amucurv  in  the  countries  outside  North 
America.  It  covers  Sooth  Amend,  Europe.  Africa,  Aiia,  and  the  Pacific 
,  (exclusive  of  Hawaii  and  the  U.S.  possession*}.  $39*95 


100093  1993  North  American  CallbOOk  The  1993  Norm  American 
Calloook  lists  the  calk,  names,  and  address  information  for  50Q.0QO*  li- 
censed radio  amateurs  m  all  countries  of  Norm  America.  $29.95 

05H24  Radio  Handbook,  23rd  Ed  by  Wtlkam  I  Qrr  WfiSAf  840 
paees  of  everything  vou  wanted  to  know  abou*  radio  communication. 

S2S.50 

02S 10  Heath  Nostalgia  by  Terry  Perdue  K&TP  124  page  illustrated 
history  of  trie  Heath  Company.  Includes  many  fond  memories  contributed 
by  long-time  Heachkii  employees,  G2B IG  $9*50 

10DF92  1993  Callbook  Supplement  An  update  lo  ihc  I "92  Interna- 
tional and  American  callboob.  $10,110 


12E76  Basic  Electronics  Prepared  by  the  Bureau  cf  Naval 
Personnel  Covers  the  important  aspects  of  applied  electronics  and 
electronics  communications.  S10.95 

12E41  Second  Level  Basic  etectrqnica  Prepared  by  the  Su* 
ream  of  Naval  Personnel  Sequel  to  Basic  Electronics,  thorough 
:rc  Jiment  of  the  more  advanced  levels  of  applied  electronics,  S9*95 

01045  The  Illustrated  Dictionary  of  Electronics,  5th  Ed  by 
Rufus  P.  Turner  and  Sian  Gibitisco  An  exhaustive  lis  of  abbrevia- 
tions, and  appendices  packed  with  schematic  symbols  and  comrer- 
non  tables,  52**95 

20N091  liottOtten-Needed  Radio  Diagrams  and  Servic- 
ing information.  1 926-1 S3fi,  Volume  One  compiled  by  MJf 
ffriaam  An  knrahiabk  reference  for  anyone  involved  n  Vintage 
Radio  tesionuwa  S1IJ5 

20N096  How  To  Bead  Schematics  {4m  Ed)  by  Donald  E. 
Hematmm  Writtei  for  me  begwief  in  electronic*,  bat  h  also  con ^ 
tains  information  valuable  10  die  hobbyist  and  engineering  icchnt- 
!  a*  tH  HI 

20NQ97  Radio  Operator's  World  Atlas  ay  Wait  Stinson. 
WQCP  This  is  a  compact  {5x1).  detailed,  and  comprehensive 
world  arias  designed  to  be  1  consani  desk  Lop  companion  for  radio 
operators.  $17.95 

20NQ98  Electromagnetic  Man  by  Cynt  Smith  and  Simon  Bess 
Health  and  hazard  in  the  electrical  enviranmenL  S29.95 

20N020  Secrets  of  RF  Circuit  Design  by  Joseph  J.  Can 
Written  in  clear  non-technical  language,  covers  everything  from 
antennas  to  transistors.  $19.50 

2QN1Q7  Ham  Stuff  A  comprehensive  buyers  guide  and  directo- 
ry S19.95 

SON  109  73  Magazine  Index  1960-1990  A  complete  index  to 
every  article  published  in  73  Magazine  through  \ 990,  Book  SI 5. 00 
IBM  software  [specify  type)  $20.00 

20N110  Product  Reviews  Since  1945  Contains  an  index  to 
.1,400  product  reviews  that  have  appeared  in  QST,  CQt  HR>  11  and 
Radttm.  Book  Si  195  IBM  Software  525  510.00 


SHORTWAVE 


06S57  1993  Passport  lo  World  Band  Radio 
by  international  Broaiteaatin$  Service,*,  Ltd  You'll 
gel  the  latest  station  and  lime  grids.  5 16  JO 

Q3S11  Shortwave  Receivers  Past  and  Pre- 
sent edited  by  Fred  J.  (late man  Guide  to  200+ 
shortwave  receivers  manufactured  in  the  last  20 
years-  The  Blue  Book  of  thoruvnve  radio  value. 
$S*95 

Q7H25  The  RTTY  Listener  by  Fred  Osicrman 
New  and  expanded.  This  specialized  book  com- 
piles issue*  1  through  25  of  the  RTTY  Listener 
Newsletter.  Contains  up-to-date,  hard-io-rind  infor- 
mation on  advanced  RTTY  and  FAX  monitoring 
techniques  and  frequencies.  519.95 

03CO9  Shortwave  Clandestine  Confidential 
ay  Gerry  L>  Dcster  Covers  all  clandestine  broad- 
castin£+  country'by<oumry:  tells  frequencies,  oth- 
er unpublished  information:  spy.  imur^enrv  free- 
dom ftehicrs,  rebel,  anarchni  radio,  secret  radio, 

mm 

03M221  US  Military  Communications  (Part 
1}  US  Military,  ccenmunication  channels  on  shqrt- 
wive.  Covers  frequencies.  backgrDund  on  potni-10- 
poini  frrquencics  for  the  Philippines.  Japan  and 
Korea,  Indian  and  Pacific  Ocean*,  and  more. 
S12JS 

03M222  US  Military  Communications 
(Part2J  Covers  US  Coastguard.  NASA.  CAP, 
FA  A*  Dept.  of  Energy,  Federal  Emergency 
Management  Agency,  Disaster  Communications. 
FCC.  Depr  of  Justice.  From  14  KC  to  9073  KC 

03M223  US  Military  Communications  (Part 
3)  Completes  the  vast  oserafl  freqoency  list  of  US 
Military  services*  from  S993  KC  to  27.944  KC. 


09542  The  Scanner  Listener's  Handbopfc  by 
Edward  Soomre  N2BFF  Get  the  most  out  of 
scanner  rad  io.  $  1 4,95 


11 1  SB  Tune  in  on  Telephone  Calls  hy  Tom 
Knviit-i  K2AE&  Formatted  as  a  frequency  list  wilh 
detailed  description  of  each  service  and  its  location 
in  RF  spectrum.  $12,95 

03K205  Guide  to  Radioteletype  (RTTY)  Sta- 
tions by  J.  Ktia^enfuss  Updated  book  covers  all 
RTTY  stations  front  3MHz-30MKz.  Press,  Mili- 
tary, Commercial,  Mctco4  PTTs,  cmbassiies,  an  J 
more,  SI 2-95 

11  AS  10  Air  Scan  Guide  to  Aeronautical 
Communications  {5th  Ed.)  by  Tom  Kncitel 
K2AES  Most  comprehensive  guide  to  monitoring 
US  aeronautical  communications.  Cover  all  Cana- 
dian land  airports  and  seaplane  bases,  plus  tbttngs 
for  Central  America,  the  Caribbean.  North  At- 
lantic, and  the  Pacific  Territories.  114.95 

15A0D2  Scanner  and  Shortwave  Answer 
Book  by  Sob  Grove  Mosi  frequently  aslcd  ques- 
tions by  hobbyists.  SL3JS 

07A66  Aeronautical  Communications 
Handbook  by  Robert  E.  Evans  Exhaustive,  scnotar- 
ly  treatmeni  Of  shortwave  aeroaautical  Listening. 
SIMS 

11RF13  The  "Top  Secret"  Registry  of  US 
Government  Radio  Frequencies  (7th  Ed.) 
by  Tom  Kneiiel  KlAES  This  scanner  directory 
bas  become  ihe  standard  reference  source  lot 
frequency  and  other  imponani  informaiion  relai- 
inE  to  the  communications  of  federal  agencies. 

mm 

11F52  Ferreirs  Confidential  Frequency 
List,  New  Revised  Edition  compiled  by  A,G, 
Nathgey  All  freqiirncies  from  4  MHz-2£MHz  cov- 
crng  ship,  embassy^  arco,  Vobnet.  InterpoL  num- 
bers. Air  Fof«  One/Two,  nswt  S19J0 

1lSR97Nrtonal  Oirectory  of  Survival  Ratio 
frequencies  by  Tom  Km  tie  I  K2AES  Handy 
and  concise  reference  guide  to  high  interest 
communications  frequencies  required  by  sur- 
vnralt&ta,  SS.9S 


1 1  SM1 1  Scanner  Modification  Handbook, 
Vol*  1  by  Bill  Creek,  provides  straightforward 
step- by -step  instructions  for  expanding  the  oper- 
ating capabilities  of  VHF scanners,  S  17,95 

11EE06  Guide  lo  Embassy  Espionage 
Communications  hy  Turn  Knrtwf  KMESCnn- 
did  and  probiny  examination  of  worldwide  em- 
bassy and  ^alleged)  espionage  communications 
systems  and  tictworlts  S10.9S 

15D93  1993  Shortwave  Directory  (fith  Ed.) 
by  Bob  Grove  Extensively  revised,  ihc  new  1 993 
Shortwave  Directory  is  the  consummate  DXer's 
bible  for  the  first  30  MHz  of  radio  spectrum*  in- 
cluding up-to-date  and  accurate.  $21*95 

20N093  Vintage  Radio  18*7-1929  by  Mor- 
gan E.  McMahon  The  authoritative  reference 
book  for  hisinrians,  and  collectors  S8**5 

20NG94  A  Rick  of  the  Switch,  1930*1950  by 
Morgan  E.  McManon  Discover  the  fast- growing 
bobby  of  radio  col  lectinp.  SI  1.95 

07R26  World  Wide  Aeronautical  Commu- 
nications by  Robert  E.  B*m  Aircraft/Air  Traf- 
fic Control.  Aircraft/Company  Operations,  Avia- 
tion Wcai her  Broadcasts.  Aeronautical  Fligtn 
Tests,  Worldwide  Military  Ait  Forces,  Aero 
Stanrh  &  Rescue.  Aero  Law  Enforcement,  NASA 
Flight  Support.  Aero  Terms  Jk  Abbreviations  and 
Aero  Tactical  Identifiers.  S6»95 

nT89  Scanner  Modification  Handbook 
Vol,  Z  by  BUI  Creek  Here  it  is— a  companion  to 
Vol  l,  |n  fad.  Vol.  2  hat  a  section  that  provides 
improved  approaches  and  updated  techniques  for 
the  mods  in  Vol.  L  There's  IS  nr*  ciciting  mod- 
ifkauons  for  popular  wanncrs.  Sl7,95 

03H01  World  Press  Services  Frequencies 
(RTTY)  New  5th  Ed  A  comprchcnsrvc  manual 
covering  rad iote leiype  news  monitoring — con- 
tains all  information — antenna,  receiving,  termi- 
nal units,  plus  three  extensive  frequency  lists* 

MS 


SOFTWARE 


04M54  GGTE  Morse  Tutor  Fmm  beginner  to  Ex- 
tra class  in  easy  self-paced  lessons.  Code  speeds  front 
I  to  over  1 00  words  per  minute.  Standard  or 
Fant5 worth  mode.  Adjustable  tone  fre^juency.  Create 
your  own  drill!;,  practice  or  actual  exams.  Exams  con- 
form to  FCC  requirements,  5  1/4"  floppy  for  IBM  PC. 
XT,  AT,  PS/2  or  compatibles,  $19.50 

04M55  Advanced  Editirjn  S2SW5 

20NG21  No  Code  Ham  Radio  Education  Pack- 
age Computer  software  pack  age.  Includes  computer 
aided  instruction  software  lIBM  compatible),  2(H) 
page  Ham  Radio  Handbook,  $29.95 

2CN022  Ham  Operator  Education  Package 
Computer  software  contains  five  IBM  compatible 
disc?  with  all  questions  for  all  license  classes,  plus 
"Morse  Academy"  code  teaching  software  thai  lakes 
you  from  0-20  wpm*  £59.95 

Lanza  Code  Programs-HAvaitabto  on  5 1/4"  disk.) 
Inexpensive  complete  study  guide  code  program*  for 
both  the  C&4/12&  Commodores  ami  the  IBM  compati- 
bles. Programs  include  updated  FCC  questions,  multi- 
ple choice  answers,  formulas,  schematic  symbols,  dh 
asrams,  and  simulated  (VE)  ssnpk  test 

IBM  Part*           Commodore  Pant  Price 

Novice                SBMOl          COM0I  SM55 

Tech                   1EM02          COM02  $14.95 

General              IBM03         COM0J  %U.9$ 

Advance              IBM04          COMQ4  SI  9.95 

r^tra i, Mew  Pool)  I BMG5         COMQS  $  19.95 

18M06P  COM 06  IBM/Commodore  Tech  No 
Code— Lanza  Code  Program  Coniaim  alt  the 
uuhorued  FCC  Questions  and  answers  used  m  testae, 

formulas,  schematic  symbols,  diagrams,  and  sample 
tes  for  ozskig  the  oe*  Techakiad  No  Code  license. 
S2i95 

\BfA37  Amateur  Radio  Part  97  Rules  Includes 
updated-  revised  Commission's  Rules*  September  30. 
1989  5  1/C  disk  IBM  compatible  only.  $9.95 


VIS  Study  Cards  Compact,  up-tostue  Rata  Cards 
with  Key  Words.  Uadcflined.  Qua  on  bad.  Fbrmoias 
vortcd  ouL  Schematics  at  your  fin  gem  ps.  Vied 
SUCCESSFULLY  by  ages  6  toSI! 
NOVICE  VTSOI  Sll*» 

TECH  VIS02  1195 

GENERAL  VTS03  9*95 

ADVANCED  VLS04  I5JS 

EXTHA  VtSDS  1445 


-  /?*3 


ARRL BOOKS = 

AR1SS3  ARRL  1093  Handbook  {Sflth  Ed.)   39 

chapters,  featuring  2.100  tables,  figures  and  charts 
Comprehensive,  wdi  organized  and  affordable.  S2S.0O 

AR10&B-4  ARRL  Operating  Manual  (4th  Ed.) 
Information  on  how  to  make  the  best  use  of  your 
station,  including:  interfaciim  lic-mc  computers. 
OSCAR,  VHF-UUR  SI  7,00 

AR0194  Antenna  Compendium  Vol.  1  Mate- 
rials on  verticals,  quads.  loops,  yagis,  reduced  sissc 
antennas,  laluns.  Smith  Charts,  antenna  polariza- 
tion. SUMIG 

AR2545  Antenna  Compendium  Vol*  2  Ct>v- 
ers  verticals,  yagis,  quads,  multiband  and  broad- 
band systems,  antenna  selection.  $12.00 

AR2626  Companion  Software  for  Antenna 
Compendium  Vol.  2  5  1/4"  MS-DOS  floppy. 
$10.00 

AR04aa  W1  FB"s  Antenna  Notebook  by  Pong 
DeMav:  WIFB  Get  the  best  performance,  out  of  un- 
obtrusive wire  antennas  and  verticals.  Build  tunen* 
and  SWR  bridges,  JSJfl 

AR0348  QRP  Notebook  by  Doug  DcMaw 
M'IFB  Presents  construction  projects  for  the  QRP 
operator.  S9-50 

AR4141  WIFB's  Design  Notebook  by  Dmtg 
Deteaw  WtFB  Filled  with  simple  practical  projects 
that  can  be  built  using  readily  available  compo- 
nents and  common  hand  took.  $J(MH) 

A R £200  Antenna  Impedance  Matching  by 

Wilfred  N.  Caron  Most  comprehensive  book  wtif- 

len  on  usini;  Smith  Charts  in  solving  impedance 
matching  problems.  $15.00 

AR0402  Solid  State  Design  Good  basic  infor- 
mation, circuit  designs  and  applications:  descrip- 
tions of  receivers,  transmitters,  power  supplies,  and 
test  equipment.  $12.00 

AR3193  Weather  Satellite  Handbook  (4th 

Ed.)  by  Dr,  Ralph  Taggari  WBSDQT  Expanded 

and  rev  wed  to  reflect  today's  weather- tax  satellite 

technology.  $20.00 

AR3290  Companion  Software  for  Weather 

Satellite  Handbook  5  1/4"  MS-DOS  Floppy. 

$10,00 


AR3291  Now  You're  Talking! ;  Discover  the 
World  of  Ham  Radio.  Covets  everything  you 
need  to  inow  to  earn  your  first  Amateur  Radio  li- 
cense. More  tban  a  study  quide,  this  book  wit  J  help 
you  select  equipment  for  your  ham  radio  station 
and  explain  how  to  set  it  up — everything  you'll 
need  to  know  to  get  on  the  air!  $19.00 

AR3292  Your  Fn traduction  to  Morse  Code: 
Practice  Cassettes  Kit  includes  two  90  minute 
cassette  tapes.  Prepares  you  for  the  5  WPM  Morse 
code  exam  to  earn  your  Novice  license  or  add  high- 
frequency  worldwide  communications  privileges  to 
your  code-free  Technician  license,  $10.00 

AK0437  ARRL  Repeater  Directory  1992- 
1 993  1 9,000+  3  Sitings  wii  h  digi  peaiers ,  bandplans : 
CTCSS  (PLfTM))  tone  chart,  frequency  coord  in  u- 
tors,  ARRL  special  service  duos,  and  beacon  list- 
ings from  14  MHz  to  24CHz.  $6,00 

AR1033  The  DXCC  Companion  by  Jim  Kear- 
man  KRIS  Spells  out  in  simple,  straightforward 
terms  what  you  need  to  be  a  successful  DXer,  S6.00 

AR1250  Log  Book— Spiral  S3.50 

ARA341  Interference  Handbook  RF1  sleuth's 

experience  in  solving  interference  problems. 
$12.00 

AR2197  ARRL  Data  Book    Valuable  aid  to  the 

RF  design  engineer,  technician,  radio  amateur,  and 
experimenter.  $12.00 

AR2960  Transmission  Line  Transformers 
(2nd  Ed.)  by  Dr.  Jerry  Sevick  W2FMI  Practical 

designs  and  specific  information  on  construction 
techniques  and  sources  of  material.  $20,00 

ABQ410  Yagi  Antenna  Design  A  Ham  Radio 
scries  potished  and  expanded  by  Dr,  Lawsnn. 
$15.00 

AR2171  Hints  and  Kinks  Ideas  for  setting  up 
your  gear  for  comfortable,  efficient  operation^ 
$8.00 

AR3169  QRP  Classics  Compilation  of  ARRL 
publications  on  building  receivers,  trans  millers, 
transceivers,  accessories,  St 2.00 


ANTENNAS 


01A70  Practical  Antenna  Handbook 
by  Joseph  J.  Cwr  Design,  build,  mudifyt  and  in- 
stall your  own  antennas,  $22.95 

20N109  The  Easy  Wire  Antenna  Handbook 
by  Dave  Ingram  K4TWJ.  Gives  you  all  of  the 
needed  dimensions  for  a  full  range  of  easy  to  build 
and  etect  "sky  wires."  $9 M 


UHF/VHF/PACKET; 

09V 11  The  Basic  Guide  to  VHF/UHF  Ham 
Radio  by  Edward  M.  Natl  Provides  a  first  rate  in- 
troduction to  the  2.6  and  1 .25  meter  bands  as  well 
as  23. 33,  and  70cm  $6.50 

20NQ19  U.S.  Repeater  Mapbook  by  William 
Smith  N6MQ$  The  Guide  foi  traveling  radio  ama- 
teurs. $9.95 


10A342  All  About  Verticle  Antennas 
by  William  Orr  Comprehensive  coverage  of  ama- 
teur communications.  S10r50 

1C-A345  Beam  Antenna  Handbook 
by  William  Orr  and  Sluart  Cowan  Everything  you 
need  to  know  about  beam  design,  construction,  and 
operation.  $11.95 


03R02  RTTY  Today  by  Dave  Ingram  K4TWJ 
Most  comprehensive  RTTY  guide  ever  published. 
S8J0 

01 P22-2  The  Packet  Radio  Handbook  (2nd 
Ed.)  by  Jonathan  L.  Mayo  KRST  "...the  definitive 
tuide  to  amateur  packet  Operation/'— Gwyn  Reedy 
W1BEL  Only  $16.95 


BOOKS  FOR  BEGINNERS 


02D42  Digital  Novice  by  Jim  Gruhbs  Geared 
to  make  you  a  more  knowledgahle  participant, 
SS.5Q 

01A87  Shortwave  Listener's  Antenna 
Handbook  Primer  antenna  theory,  S13,?5 

05C25  Basic  A.C.  Circuits  A  step-by-step  ap- 
proach for  the  beginning  student,  $24_50 

20  N 01 3  Technician  Class  License  Manual: 
New  No-Code  by  Cordon  Wat  This  book  covets 
everything  you  need  To  become  a  Technician  Class 
Ham,  Every  question  and  answer  on  the  examina- 
tions is  found  in  this  one  book.  FCC  Form  61 0  ap- 
plication. $9,95 

20N100  Electron  to  s  Build  and  Learn  (2nd 
Ed.}  by  RA  tenfold  Combines  theory  and  practice 
so  thjt  you  can  "kam  by  doing,"  $12*50 


20N092  The  Wonderful  World  of  Ham  Ra- 
dio by  Richard  Skotnik,  KB4LCS  Simple,  clear, 
and  fun.  Introduces  young  people  to  amateur  radio, 
$7.95 

20  N  099  Digital  Electronics  Projects  for  Be- 
ginners by  Owen  Bishop  Contains  12  digital  elec- 
tronics projects  suitable  for  the  beginner  to  build 
with  the  minimum  of  eqiiipmem.  SIZoO 

AR2073  Novice  Antenna  Notebook  A  begin- 
ners guide  to  easy  and  effective  antennas  and 
tuners  you  can  build.  $9.50 

AR2&71  W1FB+s  Help  for  New  Hems  by 
Doug  DeMaw  W}f&  Complete  for  the  newcomer. 
Put  together  a  station  and  get  on  the  air,  $10.00 

AR228G  Rrst  Steps  in  Radio  by  Doug  DeMaw 
WI FB  Series  o  f  QST  an  ides.  $5.00 


ARRL  License  Manuals  Complete  FCC  ques^ 
tion  pools  with  answers. 

AR2375  Technician  Class  $6.00 

AR2363  General  Class  $6,00 

ARC  1  SB  Advanced  Class  $6.00 

AR23S1  Extra  Class  $8.00 

AR3185  The  Satellite  Experimenters  Hand- 
book, (2nd  Ed.)  by  Martin  Davidoff K2UBC  Ex- 
panded and  revised.  Focusing  on  satellites  built  by 
and  for  the  international  radio  amateur  community. 
$211.00 

AR245S  FCC  Rule  Book  (8th  Ed.}  A  must  for 
every  active  radio  amateur,  $9-00 

AR2030  Your  Gateway  to  Packet  Radio 
(2nd  Ed.)    Tells  everything  you  need  to  know 

about  this  popular  new  mode.  $12.00 

AR2S9S  Space  Almanac  by  Anrhony  R.  Curtti 
fGKXK  Recen  t  news  from  space.  $20,00 


CODE  TAPES 


AR2103  Satellite  Anthology  The  latest  infor- 
mation on  OSCARs  9  through  1 3  as  well  as  the  RS 
satellites,  the  use  of  digital  modes,  Hacking  anren- 
nash  RUDAK,  microcomputer,  and  more!  $5.00 

AR2083  Complete  DX'er  (2nd  Ed.J  by  Bob 

Litckcr  W9Ktft  Leam  how  to  hunt  DX  and  obtain 
hard-io-gel  ySL  cards.  S12.00 

ah 2065  ARRL  Antenna  Book 
The  new  1 6th  Edition  represents  the  best  and  most 
highly  regarded  information  on  antenna  fundamen- 
Vdh.  transmission  lings,  design,  and  construction  of 
wire  antennas.  $20.00 

AR3293  Morse  Code:  The  Essential  Lan- 
guage by  L.  Feter  Catron.  Jr.  W3DKV  Expanded 
and  revised  in  Its  2nd  edition.  How  to  handle  dis- 
tress calls  heard  not  only  on  the  nambands  but  on 
maritime  and  aircraft  frequencies.  $6.00 


73T05  "Genesis"   55.9$ 
5  wpm, — This  beginning  tape,  takes  you  through 
the  26  letters.  10  numbers+  and  necessary  punc- 
tuation, complete  with  practice  every  step  of  the 
way. 


73T06  "The  Stickler  $5.95 
6+  wpm — This  is  the  practice  tape  for  chose  who  sur- 
vived the  5  wprn  tape,  and  it's  also  the  tape  for  the 
Novice  and  Technician  licenses.  It  is  comprised  of 
one  solid  hour  of  code.  Characters  are  set  ai  J 3  wpm 
and  Spaced  at  5  wpm. 


73T13  "Back  Breaker"   $5.35 

13+  wpm — Code  groups  a&ain,  at  a  brisk  13+ 

wpm  so  you'll  be  really  at  ease  when  you  sft  down 
in  front  of  a  steely-eyed  volunteer  examiner  who 
starts  sending  you  plain  language  code  ai  only  13 

per. 

73T20  "Courageous1"  S5.95 

20+  wpm  Congratulations!  Okay,  the  challenge  of 

code  is  w hat's  gotten  you  this  far,  so  don't  quit 

now.  Go  for  the  esura  class  license.  We  send  the 
code  faster  than  20  per. 


WAYNE'S  PICKS 


SSS756  Warning!  The  Electricity  Around 
You  May  Be  Hazardous  To  Your  Health  by 
Ellen  Sugarman  An  invaluable  guide  to  the  risks  of 
electromagnet  ic  Fields  and  steps  you  can  take  to 
protect  yourself  and  your  family,  Stl.QO 

EDS6751  Dumbing  Us  Down:  The  Hidden 
Curriculum  of  Compulsory  Schooling  by 
John  Gatto  If  you  enjoyed  "Declare  War"b  you'll 


enjoy  this  also.  A  Wayne  Green  recommended 
reading.  S9,95 

"We  The  People"  Declare  War!  On  Our 

Lousy  Government  by  Wayne  Green  A  "must 
read'"  for  every  American  lax- 
payer.  Solutions  to  every  problem  facing  our 
government  today.  SI 2.95 
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Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  or  fax.  All  payments  are  to  be  in 
US  funds.  Allow  3  weeks  for  delivery* 
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SHIPPING 

shipping  TOTAL 

All  orders  add  $5.00  shipping.  ' 

U.S.  orders  shipped  UPS,  (Alaska  &  Hawaii  shipped  via  mail.) 
Airmail  to  Canada  and  all  overseas  orders  FOB  Peterborough,  NH. 
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Telephone:  (603)  924-4196    (800)  234-8458 

FAX:  (603)  924-8613 
Mail:  Uncle  Wayne's  Bookshelf,  70  Route  202N, 

Peterborough,  NH  03458  uwo7 
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Mum  bar  30  on  your  Feedback  card 


Random  output 


First  QSOs 

Almost  every  ham  has  an  elmer  in 
his  or  her  past  I  had  several,  mostly 
the  faculty  advisors  and  other  members 
of  the  Brockton  (Massachusetts)  High 
School  Amateur  Radio  Club,  Some- 
where buried  in  a  box  are  the  high 
school  yearbooks  that  contain  the 
names  and  pictures  of  these  elmers, 
but  l  can't  for  the  life  of  me  remember 
their  names  off  the  top  of  my  head. 
Maybe  I  ought  to  dig  out  those  old 
books. 

I  remember  my  very  first  QSO  under 
my  own  calisign.  It  was  with  a  station  in 
Dallas,  Texas,  and  I  don't  even  have  to 
look  in  my  first  logbook  to  teii  you  that  it 
was  on  the  15  meter  Novice  band.  My 
calisign  at  that  time  was  WN1UIR,  soon 
to  be  changed  to  WA1UIR  when  the 
FCC  stopped  giving  Novices  the  special 
WN  prefix.  Since  I  was  operating  from  a 
fellow  radio  club  member's  home  sta- 
tion, l  dutifully  signed  WA1UIR/1.  as 
was  required  at  the  time. 

Like  probably  hundreds  of  thou- 
sands of  other  first  QSOs,  mine  was 
made  on  a  Heathkit  HW-16.  For  those 
of  you  who  have  never  had  the  plea- 
sure of  a  QSO  on  a  HW-16,  I  pity  you. 
To  my  14-year-old  eyes,  it  was  the  em- 
bodiment of  wonder  and  adventure.  It's 
dial  lighting  emitted  a  soothing  glow  in 
the  dark,  coal  basement  of  my  friend's 
house.  The  matching  VFO  allowed  us 
access  to  the  entire  Novice  HF  frequen- 
cy allocation. 

My  friend  made  a  few  contacts,  and  I 
copied  along.  Finally,  he  turned  the 
straight  key  over  to  me  and  said,  "Go 
ahead  .  ,  .  give  it  a  try."  I  tuned  around 
and  found  an  open  spot  and  committed 
my  first  act  of  RF  emission. 

XQ  CQ  CQ  YQ  CQ  YQ  DE 
WN1UIR  .  .  ."  Oh,  no!  Whafs  a  slash? 
OK,  OK.  .  .  I  got  it.  .  .Tl  WN1UIR/1 
WN1UIFV1  K../1 

Almost  immediately,  I  heard  my  very 
own  calisign  coming  through  the  speak- 
er of  the  HW-16  at  approximately  She 
same  speed  I  had  been  sending,  which 
was,  of  course,  about  three  times  the 
speed  I  could  copy.  I  got  as  tar  as  WAS, 
then  froze.  Luckily,  my  friend  was  copy- 
ing along,  and  he  quickly  showed  me 
the  station's  calisign  circled  on  the  top 
of  his  piece  ol  paper.  Phew! 

I  sent  both  callsigns,  then  imitated 
the  tew  QSOs  I  had  watched  my  friend 
make.  I  sent  my  name,  QTH  and  signal 
report.  I  also  managed  to  say  that  it 
was  my  very  fir  si  QSO,  then  sent 
"HW  CPY?"  and  both  callsigns  again. 
After  the  KN,  I  quickly  grabbed  my 
pencil,  determined  to  show  my  friend 
that  I  had  actually  passed  the  Novice 
code  test. 

"FB  DAVID— NAME  HR  IS  8ILL 
BILL  BILL— QTH  IS  DALLAS  DAL- 
LAS— UR  RST  RST  IS  . .  ."  Jeez,  this  is 
tiring!  Ohmagod,  I  hate  numbers!  What 
was  that?  Did  you  get  that?  He's 
speeding  up!  Calm  down  .  ,  .  Calm 
Down!  . . .  CALM  DOWN!!  Forget  about 
what  you  missed.  Just  start  copying 
again, 

-SB— SO  BK  TO  YOU  DAVID  - 
WN1U1R/1  DEWA5.,/ 

My  friend  quickly  showed  me  his 
perfect  copy,  filling  in  the  half  thai  I  had 
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missed.  My  RST  was  569,  with  QRM 
and  QSB.  What  was  that?  Oh  yeah  ,  , 
I  remember . , .  Interference  and  fading. 
OK  .  .  .  my  turn  again.  Gee,  my  hand 
hurts! 

\  ,  DE  WN1UIR  .  .  ,h  What  was  the 
slash?  I  forgot  the  slash!  Oh,  yeah, ". . . 
/1  — FB  BILL— SLD  CPY  HR— "  Now 
what  do  I  say?  I  have  absolutely  noth- 
ing to  say  to  this  guy.  Maybe  if  I  just 
shut  the  rig  off  he'll  think  I  had  a  heart 
attack  or  something,  Or  maybe  he'll 
spend  the  next  few  days  fruitlessly  call- 
ing WN1UIR/1,  finally  turning  my  call- 
sign  over  to  the  FCC  as  a  rude  and 
shameless  example  of  a  bad  amateur 
radio  operator.  I'll  lose  my  license.  I'll  be 
fined  .  « .  thrown  in  prison  ...  my  Dad 
will  lose  his  job  and  my  family  will  be 
ridiculed  and  scorned  I 

My  friend  saved  me  from  this  dread- 
fui  tate  by  suggesting,  "Why  don't  you 
tell  him  what  rig  you're  using,  then  tell 
him  that  you're  operating  from  a  friend's 
house?  Since  you're  not  in  the  Cailbook 
yet,  you  could  tell  him  you  really  want 
his  QSL  card,  then  send  your  address. 
Then,  maybe  mention  the  nice  spring 
day  we're  having.  Tell  him  how  old  you 
are,  and  that  you  got  your  license  at 
your  high  school  radio  club." 

Great  ideasl  I  launched  into  a  10- 
minute  monologue  mentioning  each 
and  every  one  of  these  things.  I  always 
found  it  much  easier  to  send  CW  than 
to  receive,  so  I  had  no  trouble  banging 
away,  though  I  lost  my  place  a  few 
times  and  I'm  sure  I  misspelled  a  few 
words.  After  finishing  my  life's  story,  I 
turned  to  my  friend  and  askBd,  "Now 
what  do  1  do?"  MHow  about  letting  him 
talk  tor  a  while.1'  he  helpfully  suggested. 
Darn,  that  means  I  have  to  copy  again. 
Oh  well,  I  guess  there's  no  way  to  avoid 
It,  I  sent  the  callsigns  and  grabbed  for 
my  pencil. 

There  were  at  least  three  other  CW 
signals  coming  through  the  speaker 
now,  none  of  which  I  could  copy.  My 
friend  said  he  had  our  station,  pointed 
out  which  one  of  the  CW  signals  was 
the  WA5's,  then  we  both  struggled  to 
copy  the  fading  signal: 

H  .  ,  ,  QSB  -  ...  QSL  OK  *  ...  SAY 
73  73  ES  .  .  .  AGN  . .  .  D£  WAS  . .  £ 

Now  what  do  I  do?  I  didn't  get  any  of 
thatl  I  can't  respond  if  I  don't  know  what 
he  said  I 

My  friend  calmly  explained  that  my 
WAS  was  saying  good-bye,  and  that  I 
should  tell  him  that  the  QRM  and  OSB 
were  getting  worse,  thank  him  for  the 
QSO  and  say  73  . . .  which  I  did  like  an 
old  pro  (if  I  do  say  so  myself), 

Thai  was  it.  My  first  QSQ.  I  was  otli- 
cially  an  amateur  radio  operator.  We 
looked  up  Bill's  address  in  the  GalibooK 
and  I  sent  out  my  first  QSL  cardT  writing 
Tnx  fer  my  first  QSOI"  on  the  back.  A 
week  or  so  later,  a  glossy  black  QSL 
card  with  silver  printing  showed  up  in 
my  mailbox. 

Since  that  day,  IVe  had  thousands  of 
contacts  using  many  different  modes. 
Most  of  them  are  Just  letters  written  in  a 
logbook,  but  I'll  always  remember  that 
first  one  .  ►  .  and  the  patience  of  my 
friend  and  that  ham  in  Dallas. 

A  few  years  ago  I  had  the  privilege 
Continued  on  page  62 

1993 


Propagation 
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Payson  AZ  85541 

The  summer  doldrums  ,  .  .  you  re 
probably  tired  of  hearing  that  by  now. 
July  is  not  considered  a  particularly 
good  month  on  the  HF  bands  because 
ol  the  high  QRN  levels  and  the  high  ab- 
sorption of  signals  surrounding  midday. 
However,  short  skip  will  prevail  on  some 
bands  during  daylight  hours,  and  there 
will  be  reasonable  DX  in  the  mornings 
and  afternoons  (local  time).  Here's  what 
you  can  expect  tor  general  conditions. 

10  Meters/12  Meters 

Some  north/south  DX  paths  open  in 
the  afternoon.  Short  skip  out  to  1.200- 
1,500  miles  should  be  good  on  most 
days  (calendar  symbol  "G,"  "G-F"  "F- 

15  and  17  Meters 

There  will  be  fairly  good  DX  to  coun- 
tries below  the  equator  during  daylight 
hours  (only  on  "Good'1  days), 
peaking  during  the  afternoon. 
During  the  day,  there  will  be 
good  short-skip  and  sporadic  E 
communications  out  to  about 
1,500  miles  (for  example,  some 
east/west  paths  to  Africa  on 
"Good"  days). 


20  Meters 

This  is  the  DX  band  of  choice 

during  July,  and  worldwide  DX 
can  be  expected  on  days 
marked  "Good"  (G)  on  your  cal- 
endar Best  conditions  during  the 
day  will  be  shortly  alter  sunrise 
and  shortly  after  sunset,  ah 
though  the  band  will  stay  open 
after  dark,  Excellent  short-skip 
openings  will  take  place  through- 
out the  day. 


Jim  Gray  W1XU 

daytime  activity  because  of  the  high  ab- 
sorption of  signals.  Nighttime  DX  will 
depend  on  atmospheric  noise  levels 
(QRN),  but  you  can  expect  some  DX  on 
the  "Good"  (G)  nights.  Short-skip  will 
prevail  on  80  during  the  day  and  night, 
with  nighttime  short  skip  out  to  2,000 
miles  or  so.  You  can  also  find  short  skip 
out  to  1 ,000  miles  or  so  during  the  night 
on  160  meters. 

Using  the  Calendar 

The  last  week  of  the  month  is  ex* 
pected  to  be  the  worst  for  operating, 
with  the  28th  through  the  31st  being 
particularly  poor.  For  best  conditions 
look  al  the  "Good"  (G)  days  and  for 
trends  from  "Fair  to  Good"  [F-G).  It  is 
possible  that  severe  weather  and  other 
geophysical  phenomena  will  take  place 
on  or  around  the  days  marked  ''Poor" 
and  "Very  Poor."  Batten  down  the  hatch- 
es and  be  alert  for  warnings  around  the 
28th-30thf  the  days  marked  Poor"  and 
"Very  Poor." 


40  and  30  Meters 

Evening,  nighttime  and  early 
morning  hours  will  provide  DX 
on  the  "Good"  (G)  days,  Around 
midnight  the  DX  will  be  toward 
Europe;  just  before  sunrise  it  will 
be  toward  Oceania  and  the  Far 
East.  Short  skip  will  be  excellent 
during  daytime.  As  always,  thun- 
derstorm activity  and  high  noise 
levels  will  dim  the  results  on 
some  days. 

80  and  160  Meters 

Neither  band  will  show  much 
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The  FT-416  comes  in  black  -  or  gray!" 


"New  sculpted  design,  built-in  VOX, 

back- lit  DTMF  pad,  Yaesu's 

"Straight  A's"!  Wow!" 

"Yaesu  did  it  again!" 


FT-416/816 

2-Meter/70cin  Handheld 
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.n  great  design  "form  follows 
function,"  Only  then  does  breakthrough 
design  evolve.  Our  new  generation  of  HTs 
exemplifies  this  with  the  exciting  PT-416. 

An  industry  first,  a  choice  of  colors  - 
traditional  black  or  new-age  gray,  and  a 
dynamic  economically  sculpted  case  that 
fits  your  palm  like  a  friend  s  handshake  are 
only  the  beginning.  New  ridged  Control 
Knobs  with  numbered  VOL  insure  perfect 
tuning.  And,  there's  a  new  molded  PTT 
with  functions  so  perfectly  aligned  they 
respond  to  the  slightest  thumb  flex. 

Packed  with  features,  the  FT-416  has 
built-in  VOXt  four-way  scan,  the  largest 
brightest  DTMF  key  pad  in  its  class  and 
Yaesu's  famous  "Straight  As":  ATS  - 
Automatic  Tone  Search,  ATT  -  Advanced 
Track  Tuning,  ABS  -  Automatic  Battery 
Saver  and  APO  -  Automatic  Power  Off. 
And.  Power  Output  up  to  5  Watts. 
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Frequency  Coverage 
FT*416:13(M74MHzRX 
140-150  MHz  TX 
FT-81 6:430-450  MHz  RX/TX 

41  Memories  (Odd  spirts  on 
any  channel) 

4  TX  Power  Levels 
W/FNB-25  2.0.1.5J.0.Q-5W 
w/FNB-27  5.0.3,0.1.5.0,5W 

CTCSS  Encode/Decode 

ATS,  Automatic  Tone  Search 

ATT.  Advanced  Track  Tuning 

ABS,  Automatic  Battery  Saver 

APO,  Automatic  Power  Oft 

Direct  12V  DC  Input  (5  Watts 

Output)  5  Watts  w/FNB-27 
Battery 

BacMit  Keypad  and  Display 

DTMF  Paging  and  Coded 
Squelch 

Built-in  VOX 

Accessories: 
Compatible  witti  most 
FT-530  and  FT-41 5  Series 
accessories  Selected  batteries 
in  gray. 
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tring  testing  amateurs  found  this 
newest  evolution  in  design  remarkably 
unique  "You  have  to  try  it  to  believe  it!'* 

*ey  said.  So  we  invite  you  to  do  just  that. 
Contact  your  Yaesu  dealer  today  and  find 
out  what  true  evolution  in  design  means 


SKIP 


VFO 


FT-41 6  choice  of  black  or  gray 
FT-81 6  black  only 


Performance  without  compromise. 


©  1993  Yaesu  USAa  17210  Edwards  Road.  Ctmtos,  CA  90701  (31 0)  404-2700 

Soecifcnons  subted  to  change  without  notice  Specifications  guaranteed  only  witnrn  amateur  bands  Some  accessories  and/or  oplions  are  standard  in  certain  areas  Check  wilh  your  local  Yaesu  dealer  for  speciito  details. 
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c  performance  plus  handheld 
envenience— from  Kenwood 
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RPORATION 

AMATEUR  RADIO  PRC* 
P.O.  BOX  22745.  2201  M 
Long  Beach  CA  9080 1-3l 

KENWOOD  ELECTRO 
6070  Kestrel  Road,  Missis; 
Ontano.  Canada  L5T  t$8 

93ARD-0653 
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KENWOOD 

„  .pacesetter  in  Amateur  Radio 


._  get  the  most  out  of  handheld 
communications,  choose  Kenwood's 
TH-78A  (144MHz/440MHz)  which 
offers  all  the  latest  features.  Or 
the  TH-28A  (144MHz)  and  TH-48A 
(440MHz)  single-bond  transceivers, 
which  are  equally  impressive.  All 
three  represent  a  winning  com- 
bination of  top-flight  technology 
and  ergonomic  design. 


•  Alphanumeric  memory 

Alphanumeric  data  [mox.  6  characters) 
can  be  entered  directly  into  memory, 

•  Alphanumeric  message  paging 

In  addition  to  standard  DTS5  and  paging 
functions,  alphanumeric  messages  can  be 
stored  in  memory  for  immediate 
transmission, 

•  Dual-frequency  receive 

In  addition  to  full-duplex  cross-bond 
operation,  the  TH-78A  is  equipped  to 
receive  two  frequencies  simultaneously, 
even  on  the  same  band.  There's  also 
independent  double-band  scan  and  ABC 
(automatic  band  change).  The  TH-28A 
and  TH-48A  feature  dual-band  receive 
capability,  enabling  semi-duplex  cross- 
band  operations  (TH-28«-*TH-48A). 

•  Frequency  coverage 

TH-28A:  118-173.995  MHz,  sub  RX: 
438-449.995  MHz;  TH-48A: 
438-449.995  MHz,  sub  RX:  136-173.995 
MHz;  TH-78A:  11 8*173. 995, 438-449.99i 
MHz.  Transmit  on  Amateur  bands  only. 
(MARS/CAP  modifiable,  permits  required}. 

•  2,5W  power  with  supplied  battery  pack 

5W  with  12  VDC  power  source  (PB-14, 
PB-17,  or  external  DC}, 

•  Nan-volatile  memory 

The  TH-78A  has  50  memory  channels 
(expandable  to  250  with  the  ME-1 
option},  while  the  TH-28A  and  TH-48A 
have  40  channels  (expandable  to  240 
with  the  ME-1  option). 
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TH-78A/28A/48A 

FM  Handheld  Transceivers 


